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Dear Dr. Jameson:

Thank you for your November 21, 2003 letter. Although I will not be able to attend the January
27-28 meeting on the Report on Carcinogens and am submitting the following written material.

First, I would like to comment briefly on your review process and evaluation criteria used for
listing carcinogens. Regarding your review process, I strongly urge the National Toxicology
Program to make a better effort to seek out opinions and data from all possible sources and to
fairly evaluate all these sources. The evaluation of specific results relevant to RoC should focus
on the quality of the underlying data, the accuracy of the analyses, and the integrity of the
investigators. The evaluation should not give credence to inaccurate, unsubstantiated criticisms
of the results and ad hominem attacks on the investigators. I am making this recommendation
based on the reaction to my May 17, 2003 BMJ paper on environmental tobacco smoke (ETS),
coauthored by Dr. Geoffrey C. Kabat. This paper is highly relevant to your classification of
environmental tobacco smoke as a “known human carcinogen”.

I have enclosed several key items associated with this paper: the full BMJ paper; the BMJ
editorial by Dr. George Davey Smith; the rapid response by BMJ editor Richard Smith; the Daily
Telegraph (London) press account by Robert Matthews; an August 5, 2003 CMAJ editorial; the
August 30, 2003 BMJ letters, authors’ reply, and editor’s comment; and authors’ January 9, 2003
and March 5, 2003 responses to reviewer comments. The entire file related to this paper can be
accessed at bmj.com/cgi/content/full/326/7398/1057. All of this material should be carefully
read by the appropriate NTP representatives. In addition to its important new findings, this paper
provides a good example of the difficulties associated with conducting research on ETS.

Second, because of these new findings, I nominate ETS for delisting as a “known human
carcinogen” and for possible reclassification as a “reasonably anticipated human carcinogen”.
These new findings substantially weaken the already weak US evidence relating ETS and lung
cancer and US evidence is most appropriate for making US regulatory decisions. Using spousal
smoking history as the measure of ETS exposure, I estimate that a meta-analysis of all US
evidence yields an RR(ever exposure/never exposure) ~ 1.10, which is barely significant.
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In addition, I am aware of other US evidence in non-journal publications, not included in the
above meta-analysis, that do not support a causal relationship between ETS and lung cancer.
Finally, I think that substantial publication bias may exist on this subject based on: 1) the
difficulties I have experienced with my own publication, 2) the lack of other recent US
epidemiologic research on ETS and lung cancer, and 3) the fact that several large relevant US
cohorts are not being fully analyzed. I can provide detailed evidence regarding the statements
above if the NTP nomination review committee is willing to proceed further with my
nomination.

Thank you very much for your consideration.

Sincerely yours,

/meém

James E. Enstrom, Ph.D., M.P.H.
School of Public Health and

Jonsson Comprehensive Cancer Center
University of California, Los Angeles
jenstrom@ucla.edu

(310) 825-2048

Enclosures
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Environmental tobacco smoke and tobacco related

James E Enstrom, Geoffrey C Kabat

Abstract

Objective To measure the relation between
environmental tobacco smoke, as estimated by
smoking in spouses, and long term mortality from
tobacco related disease.

Design Prospective cohort study covering 39 years.
Setting Adult population of California, United States.
Participants 118 094 adults enrolled in late 1959 in
the American Cancer Society cancer prevention study
(CPS I), who were followed until 1998. Particular focus
is on the 35 561 never smokers who had a spouse in
the study with known smoking habits.

Main outcome measures Relative risks and 95%
confidence intervals for deaths from coronary heart
disease, lung cancer, and chronic obstructive
pulmonary disease related to smoking in spouses and
active cigarette smoking.

Results For participants followed from 1960 until 1998
the age adjusted relative risk (95% confidence interval)
for never smokers married to ever smokers compared
with never smokers married to never smokers was 0.94
(0.85 to 1.05) for coronary heart disease, 0.75 (0.42 to

" 1.35) for lung cancer, and 1.27 (0.78 to 2.08) for
chronic obstructive pulmonary disease among 9619
men, and 1.01 (0.94 to 1.08),0.99 (0.72 to 1.37), and
1.13 (0.80 1o 1.58), respectively, among 25 942 women.
No significant associations were found for current or
former exposure to environmental tobacco smoke
before or after adjusting for seven confounders and
before or after excluding participants with pre-existing
disease. No significant associations were found during
the shorter follow up periods of 1960-5, 1966-72,
1973-85, and 1973-98.

Conclusions The results do not support a causal
relation between environmental tobacco smoke and
tobacco related mortality, although they do not rule
out a small effect. The association between exposure
to environmental tobacco smoke and coronary heart
disease and lung cancer may be considerably weaker
than generally believed.

Introduction

Several major reviews have determined that exposure to
environmental tobacco smoke increases the relative risk
of coronary heart disease, based primarily on compar-
ing never smokers married to smokers with never smok-
ers married to never smokers. The American Heart
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Association, the California Environmental Protection
Agency, and the US surgeon general have concluded
that the increase in coronary heart disease risk due to
environmental tobacco smoke is 30% (relative risk
1.30)."" Meta-analyses of epidemiological studies have
reported summary relative risks (95% confidence inter-
vals) of 1.30 (1.22 to 1.38), 1.25 (1.17 t0 1.32), and 1.25
(1.17 to 1.33) for coronary heart disease** and 1.23 (1.13
to 1.35) and 1.23 (1.13 to 1.34) for lung cancer,” * similar
to the 1.20 found by the California Environmental Pro-
tection Agency and the US surgeon general’* The US
Environmental Protection Agency has classified envi-
ronmental tobacco smoke as a known human carcino-
gen.” Chronic obstructive pulmonary disease, primarily
asthma, bronchitis, and emphysema, has been associated
with exposure to environmental tobacco smoke, but the
evidence for increased mortality is sparse.” *

Although these reviews come to similar conclu-
sions, the association between environmental tobacco
smoke and tobacco related diseases is still controversial
owing to several limitations in the epidemiological
studies.”** Exposure to environmental tobacco smoke
is difficult to measure quantitatively and therefore has
been approximated by self reported estimates,
primarily smoking history in spouses. Confounding by
active cigarette smoking is so strong that the
association with environmental tobacco smoke can
only be evaluated among never smokers. The relation
between tobacco related diseases and environmental
tobacco smoke may be influenced by misclassification
of some smokers as never smokers, misclassification of
exposure status to environmental tobacco smoke, and
several potential confounders. It is also unclear how
the reported increased risk of coronary heart disease
due to environmental tobacco smoke could be so close
to the increased risk due to active smoking (30% and
70%, respectively), since environmental tobacco smoke
is much more dilute than actively inhaled smoke.

Most epidemiological studies have found that envi-
ronmental tobacco smoke has a positive but not statis-
tically significant relation to coronary heart disease
and lung cancer. Meta-analyses have combined these
inconclusive results to produce statistically significant
summary relative risks.** However, there are problems
mberent in using meta-analysis (o establish a causal
relation.*'* The epidemiological data are subject to the
limitations described above. They have not been
collected in a standardised way, and some relative risks
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Tabie 1 Follow up detalls of 51 343 men and 66 751 women in California cancer prevention study (CPS ) cohort

Tolal cohort Never smekers*
Follow up sategory Men Women Men Women
1 Jan 1960
Dead, deleted from file (1 Oct to 31 Dec 1959} 22 14
Nive, completed 1959 questionnaire (1 Oct 19859 to 31 Mar 1960) 51 321 66 737 9619 25 942
31 Dec 1965:
Dead, ICD codss (1 Jan 1960 to 31 Dec 1985) 4907 3508 685 868
Dead, no ICD codes{1 Jan 1960 to 31 Dec 1965) 45 47 7 13
Withdrawn (1 Jan 1960 to 30 Sep 1965)t 718 974 79 257
Lost (1 Jan 1960 to 31 Dec 1965)% 3 49 4 13
Alive, completed Sep 1965 quastionnaire 44 757 61078 8574 24017
Niive, fotiow up to 31 Dec 1998 863 1082 70 T4
31 Dec 1972
Dead, ICD codes(1 Jan 1960 to 31 Dec 1972) 12 285 9 446 1865 2634
Dead, no 1CD codes (1 Jan 1960 to 31 Dec 1972) 148 160 18 41
Withdrawn (1 Jan 1960 to 30 Sep 1971)t 1222 2 825 164 984
Lost (1 Jan 1960 to 31 Dec 1972) 1525 3367 269 1103
Nive, completed Sep 1972 questionnaire 26 070 37 926 5455 168171
Alive, follow up to 31 Jan 1998 10 083 13013 1847 5 009
31 Dec 1998:
Dead, 1CD codes (1 Jan 1960 to 31 Dec 1998) 37 554 36 669 6673 13 180
Dead, no IGD codes (t Jan 1960 to 31 Dec 1998) 2 456 2722 464 1130
Withdrawn (1 Jan 1960 to 30 Sep 1972)} 1395 5 450 197 2105
Lost (1 Jan 1960 to 31 Dac 1998) 2962 6953 560 2579
Nive, correctly complated 1999 questionnaire 2200 4869 681 2 413
Nive, matched with Califomia driver's licance and not known dead§ 4 664 10 074 1044 4 555

*Naver smokers who had spouse in cohort with known smoking habits.
tFurther follow up not possible because of incomplete or missing name on 1972 master database.

+Complets name on 1972 master file and no match with Cafifomia driver's licence file, California death file, or social security death index until 1988.
§Based on 1890-9 match with California driver's licence file and no death match with California death file or social security death index during 1960-98.

have been inappropriately combined. Because it is
more likely that positive associations get published,
unpublished negative results could reduce the sum-
mary relative risks. Also, the meta-analyses of coronary
heart disease omitted the published negative results
from the large American Cancer Society cancer
prevention smdy (CPS 1).” ' We have extended the fol-
low up for the California participants in this cohort,

analysed the relation between environmental tobacco
smoke and tobacco related diseases, and addressed
concerns about this study.

Methods

CPS 1 is a prospective cohort study begun by the
American Cancer Society in October 1959 and

Table 2 Personal and lifestyle characteristics of male 1959 never smokers in California cancer prevention study (GPS [) cohort by smoking status of spouse

Smoking sistns of spouse, 1958 1999 respondents
Currant {cigarvites/day)

Characteristic Never Fommer 119 20-28 240 Total 1959 valve 1999 vaine
No of participants in 1959 7458 624 905 587 45 9619
No of participants in 1999 498 59 69 51 4 881 681 881
Withdrawn as of 1972 (%) 2.0 (146) 2.4 (15) 2.1 (19) 27 (16) 22 (1) 2.0 (197)
Lost to follow up as of 1999 (%) 5.9 (441) 4.8 (29) 54 (49) 8.3 (37) 89 (4) 5.8 (560)
Unknown cause of death (%) 6.6 (371) 6.1 (26) 6.6 (42) 54 (22) 88 (3) 6.5 (464)
Widowed as of 1999 28.2 (1649) 25.1 (124) 31.9 (231) 381 (174) 394 (13) 29.0 (2191)
Mean age (years) at enroiment 56.5 (7458) 51.9 (624) 52.8 (905) 51.7 (587) 52.6 (45) 55.5 (9819) 45.5 (681) 45.5 (681)
White peopla (%) 97.8 (7292) 98.6 (615) 98.0 (887) 98.1 (577) 100.0 (45) 97.9 (9416) 98.6 (672)
Education 212 years (%) 67.3 (5017) 80.6 (403) 71.3 (845) 74.2 (436) 84.5 (38) 69.0 (8639) 89.0 (608) 92.9 (833)
Mean height (cm) 1758 (7328)  176.3 (614) 176.3 (898) 1765 (582) 176.8 (43) 175.8 (9485) 177.0 (681) 175.3 (681)
Msan weight (kg) 78.9 (7137 79.7 (602) 79.6 {881) 80.9 (573) 82.2 (44) 79.1 (9237) 78.6 (881) 74.9 (681)
History of serious diseases (%): 13.8 (965) 10.0 (59) 11.9 (102) 11.9 (85) 125 {5) 13.3 (1196) 4.1 (28)

Cancer 5.0 (389) 47 (29) 55 (50) 48 (27) 22(Q1) 5.0 (476) 2.9 (20) 39.9 (272)

Heart disease 7.0 (471) 48(27) 54 (44) 56 (29) 7703) 6.6 (574) 10 (7)

Stroke 1.8 (125) 05 (3) 1.0 (8) 1.7(9) 26 (1) 1.7 (146) 02 (1)
Sick at present time (%) 6.4 (475) 4.8 (30) 6.3 (57) 5.6 (33) 44 (2) 6.2 (597) 42 (29) 22.2 (151)
Professional occupation (%) 14.3 {1068) 14.9 (93) 11.1 (160) 10.5 (62} 178 (8) 13.8 (1331) 17.8 (121)
Urban residence (%) 85.9 (8404) 90.7 (566) 88.7 (803) 90.0 (529) 88.9 (40) 86.7 (8342) 86.0 (586)
Moderate or heavy exarcise (%) 76.2 (5683) 70.2 (438) 72.5 (656) 71.1 (418) 57.8 (28) 75.0 (7221) 70.7 (481) 70.9 (483)
Eat green salads (mean days/week) 4.8 (7201) 49 (617) 5.0 (887) 5.0 (573) 49 (45) 4.8 (9323) 5.1 (681) 45 (681)
Eat fruits or drink fruit juice (mean days/week) 6.0 (7226) 6.0 (614) 5.9 (886) 5.5 (574) 5.3 (43) 5.9 (9343} 5.9 {681) 5.6 (681)
Often use vitamin pills (%) 38.1 (2841) 39.7 (248) 33.2 (300) 28.7 (189) 422 (19) 37.2 (3577) 34.0 (232) 79.2 (530)
Some values do not agree with denominators due primarily to missing data.
BMJ] VOLUME 326 17 MAY 2003 bmjcom page 2 of 10
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described in detail elsewhere.™"” A total of 1078894  and 1972, surviving cohort members completed brief
adults from 25 states were enrolled on the basis of a  questionnaires. The American Cancer Society ascer-
detailed four page questionnaire. In 1961, 1963, 1965,  tained the vital status and current address for most of

Table 3 Personal and lifestyle characteristics of female 1959 never smokers in California cancer prevention study (CPS 1) cohort by smoking status of
spouse

Smoking siatus of spouse, 1858 1998 respondents
Curront siates”
Characteriatic Never Former Pipe or sigar 119 283 240 Totat 1950 value 1999 value
No of participants in 1959 7389 ! 6858 2691 3219 4934 841 25 942
No of participants in 1999 788 573 252 233 479 ’ 87 2412 2412 2412
Withdrawn as of 1972 (%) 8.1 (602) 8.1 (558) 8.1 (219) 8.2 (265) 7.7 (380) 9.6 (81) 8.1 (2 105)
Lost to fotlow up as of 1999 (%) 9.8 (722) 9.8 (669) 9.7 (260) 10.1 (324) 10.4 (513) 10.8 (91) 8.9 (2 579)
Unknown cause of death (%) 7.6 (304) 7.7 (305) 7.2 (111) 8.1 (149) 8.7 (218) 104 (43) 79 (1130)
Widowed as of 1998 (%) 58.7 (3464) 65.2 (3528) 64.2 (1368) 69.6 (1774) 73.4 (2859) 75.1 {480) 66.0 (13 473)
Mean age (years) at enrolment 53.1 (7369) 54.5 (6858) 54.4 (2691) 53.7 (3219) 50.9 (4934) 49.8 (841) 53.1 (26 942) 445 (2412) 445 (2412)
White people (%) 97.6 (7225) 985 (6759)  97.8 (2631) 95.9 (3088)  97.9 (4828) 98.7 (831) 97.8 (25 362) 98.0 (2364)
Education 212 years (%) 73.7 (5452) 682 (4885)  68.9 (1853) 85.6 (2109) 704 (3476) 77.2 (850) 70,2 (18 225) 87.9 (2120)  93.0 (2243)
Mean height (cm) 162.1 (7232) 1618 (6708)  161.8 (2640) 1615 (3168) 161.8 (4B48) 1623 (822)  161.8 (25 414) 162.6 (2412) 161.3 (2412)
Mean weight (kg) 63.9 (7085) 63.8 (6596)  64.0 (2581) 635(3087) 637 (4777)  63.64 (824) 63.8 (24 960) 61.4 (2412)  62.3 (2412)
History of serious diseases {%): 11.8 (834) 12.8 (857) 11.3 (203) 10.2 (315) 10.1 (483) 10.2 (85) 11.4 (2 867) 5.8 (140)
Cancer 5.8 (427) 6.7 (465) 5.8 (156) 5.2 (167) 5.9 (293) 7.2 (61) 6.0 (1 569) 4.1 (99) 36.4 (878)
Heart disease 5.1 {347) 5.1 (330) 47 (117) 4.2 (123) 3.4 (154) 29 () 4.5 (1.004) 1.5 (36)
Stroke 0.9 (60) 1.0 (62) 0.8 (20) 0.8 (25) 0.8 (36) 0.1 (1) 0.9 (204) 0.2 {5)
Sick at prasent time (%) 7.9 (586) 8.3 (572) 8.8 (231) 8.2 (264) 8.8 (436) 8.8 (74) 8.3 (2 183) 6.4 (154) 19.7 (475)
Professional occupation (%) 14,6 (1080) 12.8 (881) 13.0 (350) 12.9 (414) 10.6 (523) 10.9 (92) 12.9 (3 340) 17.4 (420)
Urban residence (%) 85.8 (6349) 864 (5829) 85.4 (2298) 86.2 (2775)  85.7 (4229) 858 (722) 85.9 (22 302) 84.7 (2043)
Moderate or heavy exercise (%) 82.5 (6097) 825 (5649)  83.3 (2242) 82.8 (2665) 82.3 (4058) 81.0 (681) 82.8 (21 392) 80.2 (1934)  65.5 (1560)
Eat green salads (mean days/week) 5.1 (7219) 50 (6701) 5.1 (2618) 49 (3122) 5.1 (4835) 5.1 (825) 5.0 (25 320) 5.4 (2412) 4.6 (2412)
Eat fruits or drink fruit juice 6.4 (7227) 8.3 (6727) 6.3 (2621) 8.1 (3132) 6.0 (4848) 6.0 (826) 8.2 {25 379) 8.1 (2412) 5.6 (2412)
(mean days/week)
Often use vitamin pills (%) 40.4 (2985) 398 (2728)  38.2 (1028) 38.8 (1183) 35.3 (1739) 34.0 (288) 38.4 (9 949) 38.3 (924) 81.2 (1958)

*Cigar, pipe, of number of cigarettes consumed per day.
Some values do niot agree with denominators due primarily to missing data.

Table 4 Percentage of cohort expased to three measures of environmental tobacco smoke in 1999 by smoking status of spouse among 1959 never smokers
who responded to 1999 follow up questionnaire. Subgroup of 1859 never smokers aged 250 years at entry (bom before 1910) also shown. Values are
percentage (number) exposed 1o environmental tobacco smoke in 1999, except for data on marital status

Regslar exposure to sigareiis smeke from others

in work or deily life Married only once as of 1099
Lived with Lived with Moderate
Smoking status of spouse in 1959 smoker smoking sposse None Light or heavy Curvont Ever
1838 male never smokers
Never (n=496) 24.0 (115) 3.8(18) 435 (189) 34.5 (150) 22.1 (96) 66.2 (319) 82.2 (398)
Formsr (n=59) 53.5 (31) 276 {16) 20.8 (11) 43.4 (23) 3598 (19) 62.5 (35) 78.6 (44)
Current (n=124) 89.5 (111) 75.0 (93) 231 (27) 38.5 (45) 38.5 (45) 45.1 (55) 70.5 (86)
1959 female never smokers
Never (n=788) 32.5 (253) 3.7 (29) 61.7 (398) 24.3 (157) 14.0 (90) 39.5 (306) 89.2 (686)
Former (n=573) 73.6 {421) 55,2 (316) 413 (196) 26.5 {126) 32.2 (183) 326 (187) 84.0 (474)
Current:
Pipe or cigar (n=252) 847 (211) §9.0 (174) 340 (73) 30.2 (65) 358 (77) 30.1 {75) 82.2 (198)
1-19 cigarettes/day (n=233) 93.0 212) 83.3 (190) 25.5 (53) 28.8 (80) 45.7 (95) 22.0 (50) 804 (180)
20-39 cigarettes/day (n=479) 98.7 (467) 91.1 (431) 19.7 (84) 20.9 (89) 59.4 (253) 16.4 (78) 78.5 (365)
240 cigarettes/day (n=87) 98.8 (84) 83.5 (71) 162 (13) 12.5 (10) 713 (57) 14.8 (13) 739 (65)
Total of current smokers {1051} 94.1 (974) 83.7 (886) 240 (223) 24.1 (224) 519 {482) 20.8 (216) 79.4 (808)
1858 male novar smokers aged >50 years at enroiment
Never (n=94) 11.5 (10) 23(2) 58.2 (46} 241 (19) 17.7 (12) 47.8 (43) 80.0 (72)
Former {n=11) 384 (4) 182(2) 50.0 (5) 200 (2) 30.0 (3) 455 (5) 90.9 (10)
Current (n=17) 88.2 (15) 70.6 (12) 18.8 (3) 43.7(7) 375 (6) 12.5 (2) 56.3 (9)
1958 famale never smokers aged 250 years at enroimont
Never {n=100)} 26.0 (26) 4.0 (4) 71.2 (52) 21.9 (16) 6.9 (5) 16.3 (16) 92.7 (89)
Former (n=99) 83.0 (78) 68.1 (64) 40.7 (33) 24,7 (20) 346 (28) 17.2(17) 80.4 (78)
Current:
Pipe or cigar (n=43) 71.4 (30) 59.5 (25) 425 (14) 242 (8) 333 (11) 14.0 {(6) 77.8 (28)
1-19 cigarettos/day (n=29) 96.3 (26) 85.2 (23) 20,0 (5) 280 (7) 520 (13) 89 (2) 846 (22)
20-39 cigarattes/day (n=75) 97.1 (12) - 87.7(67) 148 (7) 21.9 (13) 63.3 (43) 7.9 (6) 81.7 (58)
240 cigarettes/day (n=9) 100.0 (8) 75.0 (6} 0 14 100.0 (7} 111 (1) 88.9 (8)
Total of current smokers (n=158) 90.7 (136) 80.7 (121) 20.3 (26) 21.9 (28) 57.8 (74) 9.6 (15) 81.7 (116)

Some values do not agree with denominators dus primarily to missing data.
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Tahle 5 One measure of exposure to environmental tobacco smoke as of 1999 by smoking history of spouse in 1999 among
1950/1999 never smokers who responded to 1999 follow up questionnaire. Values are percentage (number) exposed to environmental

tobacco smoke in 1999

quarumnhdpnhmﬂhmﬂmlnvﬂulﬂmm

Ever lived with a smoking spevse Nons Light Moderats Heavy
1958/1980 mals never smokers
No (n=336) 50,0 (168) 33.9 (114) 14.9 (50) 1.2 (4)
Yes:
No smoking nearby (n=23) 304 (1) 52.2 (12) 174 (4) 0
Exposed 1-19 years (n=17) 176 (3) 29.4 (5) 412 (7) 118 (2)
Exposed 20-39 years (n=35) 200 (7) 486 (17) 200 (7) 114 (4)
Exposed 40-80 years (n=33) 8.1(2) 27.3 (9) 57.5 (19) 9.1 (3)
1950/1998 fomsle never smokers
No (n=570) 76.7 (437) 16.1 (82) 5.3 (30) 19 (11)
Yes:
No smoking nearby (n=122) 36.9 (45) 36.9 (45) 23.7 (29) 25(3)
Exposed 1-19 years (n=162) 28.0 (47) 389 (83) 27.2 (44) 49 (8)
Exposad 20-39 years (ne355) 19.7 (70) 245 (87) 445 (158) 11.3 (40)
Exposed 40-80 years (n=323) 14.1 (46) 20.5 (68) 443 (143) 21.1 (68)
1858/1999 male naver smokers aged 250 yoars st snroimont
No (n=70) 62.9 (44) 243 (17) 114 (8) 14 (1)
Yes:
No smoking nearby (n=<3) 333(1) 333 (1) 333 (1) 0
Exposed 1-19 years (n=2) 0 50.0 (1) 0 50.0 (1)
Exposed 20-39 years (n=5) 200 (1) 80.0 {3) 200 (1) 0
Exposed 40-80 years (n=5) 20.0 (1) 0 60.0 (3) 200 (1)
1050/1998 female never smukers aged 250 years at onroiment
No (n=73) 89.0 (65) 96 (7) 1] 14 (1)
Yes:
No smoking nearby (n=20) 25.0 (5) 60.0 (12) 100 (2) 5.0 (1)
Exposed 1-19 years (n=20) 55.0 (1) 400 (8) 50 (1) 0
Exposed 20-39 years (n=48) 8.3 (4) 18.7 (8) 62.5 (30) 125 (6)
Exposed 40-80 ysars (n=66) 15.2 (10) 18.2 (12) 45.4 (30) 212 (14)

Some values do not agree with denominators due primarily to missing data.

the adults up to September 1972 and obtained death
certificates for most of those known dead.

Follow up

Long term follow up was undertaken at the University
of California at Los Angeles on all 118094
participants from California. This is described in detail
elsewhere and summarised in table 1."* The partici-
pants were matched several times with the California
death file and the social security death index on the
basis of their name and other identifying variables."” **
Overall, 79437 deaths were identified up to 31
December 1998, and the underlying cause was
obtained from the California death file and death cer-
tificates for 93% (73 876) of these deaths.

Participants were also matched with information
given on their California driver’s licence, based prima-
rily on name, date of birth, and height. We obtained the
address given during the 1990s for 21 897 participants
who were not known as dead as of 1999, and these par-
ticipants were assumed to be alive in 1999. Of the
remaining participants in the study’s master database,
6845 were withdrawn from further follow up as of Sep-
tember 1972 because their complete name was not
retained, and 9915 were lost to follow up as of 1999
because their vital status was unknown.

To assess the current status of surviving cohort
members, in mid-1999 we sent out a two page
questionnaire on smoking and lifestyle to those
participants with an address for 1995 or later on their
driver’s licence. Overall, 2290 of 5275 men (43.4%)
and 4869 of 10738 women (45.3%) completed the
questionnaire. Responses to name, date of birth, and

BMJ VOLUME 326 17 MAY 2003 bmjcom

height on the questionnaire confirmed that over 99%
of the respondents had been accurately located.

The follow up period was from time of entry to the
study (1 January to 31 March 1960) until death,
withdrawal (date last known alive), or end of follow up
(81 December 1998). The participants were aged 30-96
years at enrolment. We excluded the few person years
of observation and the 36 deaths during 1959. The
underlying cause of each death was assigned according
to the international classification of diseases (seventh,
eighth, or ninth revisions). Coro! heart disease was
defined as 420 (ICD-7) during 1960-7, 410-4 (ICD-8)
during 1968-78, and 410-4 (ICD-9) during 1979-98,
lung cancer was defined as 162-3 @CD-7), 162 (ICD-8),
and 162 (ICD-9), and chronic obstructive pulmonary
disease was defined as 241, 500-2, and 527.1 ICD-7),
490-3 (ICD-8), and 490-6 (ICD-9). For the analysis of
environmental tobacco smoke we selected the 35 561
participants who had never smoked as of 1959 and
who had a spouse in the study with known smoking
habits.

Statistical analysis

The independent variable used for analysis was
exposure to environmental tobacco smoke based on
smoking status of the spouse in 1959, 1965, and 1972.
Never smokers married to current or former smokers
were compared with never smokers married to never
smokers. The 1959 never smokers were defined as
those who had never smoked any form of tobacco as of
1959. The 1965 never smokers were defined as 1959
never smokers who did not smoke cigarettes as of
1965. The 1972 never smokers were defined as 1959
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never smokers who did not smoke cigarettes as of 1965
and 1972. The 1959/1999 never smokers were defined
as 1959 never smokers who had never smoked
cigarettes as of 1999. Never smokers married to a cur-
rent smoker were subdivided into categories according
to the smoking status of their spouse: 1-9, 10-19, 20,
21-39, 240 dgareties consumed per day for men and
women, with the addition of pipe or cigar usage for
women. Former smokers were considered as an
additional category.

We calculated the age adjusted relative risk of death
and 95% confidence interval as a function of smoking
status of the spouse by using Cox proportional hazards
regression.*® A fully adjusted relative risk was
calculated by using a mode} that included age and
seven potential confounders at baseline: race (white,
non-white), education level (<12, 12, > 12 years), exer-
cise (none or slight, moderate, heavy), body mass index
(< 20,20-22.99, 23-25.99, 26-29.99, > 30), urbanisation
(five population sizes), fruit or fruit juice intake (0-2,
3-4, 5-7 days a week), and health status (good, fair,
poor, sick). Analyses were carried out for all
participants and for healthy participants (those with no
history of cancer, heart disease, or stroke at baseline).
The relative risk was also calculated for current
cigarette smokers (cigarettes only) as a function of
number of cigarettes consumed per day for the entire
cohort." For reference, the age adjusted death rate has
been calculated by cause of death for all never
smokers."

Results

The personal and lifestyle characteristics and follow up
status for 1959 never smokers were relatively
independent of their spouse’s smoking status (tables 2
and 3). Also, the baseline characteristics of the 1999
respondents in 1959 were similar to those for all
participants in 1959, except for a younger age at enrol-
ment. Although heavily censored by age, the 1999
respondents seemed reasonably representative of
survivors. Race, education, exercise, height, weight, and
fruit intake had also remained largely unchanged
among the 1999 respondents since 1959. The
proportion of participants who had withdrawn as of
1972, were lost as of 1999, or had an unknown cause of
death was not related to the smoking status of spouses.
However, widowhood (widowed as of 1999) increased
substantially with the level of smoking in the spouse.
The smoking status of spouses as of 1959 was
related to three self reported measures of exposure to
environmental tobacco smoke as of 1999 (table 4). Par-
ticularly for women, there was a clear relation between
smoking status of spouses as of 1959 and self reported
measures in 1999 of having lived with a smoker, having
lived with a smoking spouse, and a positive answer to
the question “In your work or daily life, are (were) you
regularly exposed to cigarette smoke from others?”
Also, the percentage of participants currently married
as of 1999 declined substantially with the smoking sta-
tus of the spouse, owing to increased widowhood.

Table 6 Percentage of current smokers by cigarettes consumed per day as of 1965, 1972, and 1999, and former smokers by year of cessation as of 1989
among 1959 never smokers by smoking status of spouse, Values are percentages (numbers) of cigarette smokers

Curent smoking 3s of 1963 Current smobking ss of 1872
(sigaretiswiay) {sigeratina/day) Cigeretie smoking ss of 1008
Former Former
1959 spoasal smeking 19 210 19 218 Current (quit <1980) (quit >1960)
1959 mals never smokars
{n=8 602) {n=5 479) (n=679)
Never 0.3 (18) 0.8 (36) 0.2 (5) 0.2 (8) 0.2 (1) 5.2 (24) 0.7 (3)
Former 04 (2) 12 (8) Q 0.8(2) 1 15.3 (6) Q
Current 0.7 (8) 2.0 (25) 0.3 (3) 0.5 (4) 0 65 (8) 16(2)
1858 famals never smokers
(n=24 112) (n=16 237) (=2 412)
Naver 0.3 (16) 04 (19) 0.3 (9) 04 (12) 03(2) 2.8 (18) 14 (8)
Former 0.5 (24) 0.4 (25) 0.2 (9) 03(9) 02(1) 5.0 (22) 0.9 (4)
Current:
Pipe or cigar 0.8 (15) 04 (9) 08 (7 0.4 (4) 04 (1) 1.8 (3) 1.8 (3)
1-19 cigarettes/day 0.8 (21} 09 (22) 0.6 (9) 05 (7) 0 1.7 (4) 2.2 (5)
20-39 cigarettes/day 1.0 (41) 12 (52) 05 (13) 0.6 (15) 02(1) 14 (6) 17 (7)
240 cigarettes/day 1.4 (10) 1.6 (11) 0.6 (3) 0.2 (1) 14 (1) 8.4 (5) 39(3)
Total of currant smokers 0.9 (87) 0.9 (94) 0.6 (32) 05 (27) 03(3) 2.0 (18) 2.0 (18)
1830 male never smokiars aged >50 years at envolment
(n=5 521) (n=3 306) (n=122)
Naver 0.3 (10) 0.8 (23) 0.1 (1) 0.2 (4) 0 5.3 {5) 0
Former 0 14 (4) [0 0 0 9.1 (1) 0
Curvent 0.6 (4) 25 (16) 0 0.8 (3) 0 118 (2) 0
1958 female never smokers aged 250 years at snrolment
(n=14 014) (n=8 957) {n=355)
Never 0.2 (8} 0.3 (6) 0.3 (4) 0.3 (4) 0 1.0(1) 0
Former 01 4) 05(13) 0.2 (4) 0 1] 74(N) 0
Current:
Pipe or cigar 0.2(3) 0.2 (4) 04 (1) 0 0 23 (1) 0
1-19 cigarettes/day 0.4 (5) 08 (12) 0.3 (2) 0.6 (4) 0 34 (1) 0
20-39 cigarettes/day 0.7 (14) 0.9 {20) 0.5 (5) 0.5 (4) t3 () 0 27 (%)
240 cigarattes/day 06(2) 1.6 (5) 0.8 (2) [} 0 0 0
Total of current smokers 0.4 (24) 038 (41) 04 (10) 0.4 (8) 08 (1) 13 (2) 132

Some values do not agree with denominators due primarily to missing data.
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Table 7 Level of smoking in spouse and dsaths from selected causes among male never smokers in California cancer prevention study (CPS 1) cohort, as of

1959 and 1972. Relative risk (35%
linear models adjusted for age and for age and seven confounders. For refe

population for attained ages 35-84 is given®

confidence interval) comparing individuals with each level of exposure to those without exposure. Proportional hazards
rence, 1960-08 death rate in deaths per 1000 person years adjusted to 1960 US

1959 participanis aged =50, Participants dofined in 1972,
All 1959 participants, followed 1980-98 followed 1960-38 followed 1873-98
Age adjusted Fully adjusiod Age adjusted Age adjusted

Smoking in spouse  No of deaths/MNo of relative risk relative risk No of deaths/No of relative risk No of deaths/No of relative risk
and cavse of death participants (95% C1) (93% CI) participants {95% Ct) participants {85% ©l)
Coronary heart disease (death rate 3.05/1000)
Never (1)* 186077458 1.00 1.00 1534/5201 1.00 806/3404 1.00
Former (2)* 126/624 0.94 (0.78t0 1.12)  0.94 (0.77 to 1.14) 83323 093 (0.74 16 1.16) 114/573 0.94 (0.77 to 1.14)
Current (cigarettes/day):

19 (3)* 81/392 097 (0.78t01.21) 098(0.78 to 1.24) 59/230 1.00 {0.77 to 1.30) 20/89 1.32 (0.84 to 2.08)

10-19 (4)* 99/513 0.86 (0.70t0 1.05)  0.82 {0.66 to 1.02) 73/282 0.91 (0.72 to 1.15) 33/153 1.02 (0.72 to 1.45)

20 {5)* 81/458 0.92 (0.74t01.15) 0,89 {0.70 t0 1.13) 58/245 1.02 (0.78 to 1.32) 35/189 0.94 {0.67 t0 1.32)

21-39 (6)* 2129 116 (0.79t0 1.69)  1.13 (0.76 to 1.68) 19/62 1.30 (0.82 to 2.04) 14/58 1.20 (0.70 to 2.03)

240 (1) 13/45 129 (075t0222) 124 (070 to 2.18) 9/26 1.25 (0.65 to 2.41) 4738 0.65 (0.24 to 1.73)
Total of current 301/1537 004 {08310 1.07)  0.92 (0.80 to 1.05) 218/845 1.00 (0.87 to 1.15) 108/525 1.04 (0.85 t0 1.27)

smokers
Ever 427/2161 0.94 (0.85t01.05)  0.93 (0.83 to 1.04) 30171168 0.98 (0.86 to 1.11) 22011098 0.99 (0.85 to 1.15)
7 level index 22879619 099 {09510 1.02) 098 {0.94 10 1.02) 1835/6369 1.00 {0.96 to 1.05) 1026/4502 .00 (0.95 to 1.05)
Lung cancer (death rate 0.11/1000)
Never 65 1.00 1.00 50 1.00 27 1.00
Formar 5 0.92 (03710 2.30)  0.82 (0.29 {0 2.26) 3 0.89 {0.28 to 2.88) 3 0.63 {0.19 to 2.09)
Current 9 0.69 (03410 1.39) 057 (0.28 to 1.26) 5 0.60 (0.24 to 1.52) 1 0.23 (0.03 to 1.68)
Ever 14 0.75 (04210 1.35)  0.63 (0.33 t0 1.22) 8 0.69 (0.32 to 1.46) 4 0.43 (0.15 to 1.24)
7 lavel index 79 0.94 (0.77 to 1.14)  0.88 (0.70 0 1.10) 58 0.91 (0.71 to 1.17) 3 0.68 (0.41 to 1.13)
Chronie ohstractive puimonary dissass {desth rate 0.12/1000)
Never 69 1.00 1.00 59 1.00 30 1.00
Former 5 0.95 (0.38 t0 2.37)  1.00 (0.40 to 2.50) 4 1.09 (0.40 to 3.02) 4 0.88 (0.31 to 2.50)
Current 17 140 (08210 240) 128(07210227) 13 151 (0.82 to 2.78) 7 1.80 (0.78 t0 4.17)
Ever 22 127 (0.78t02.08)  1.20 (0.72 t0 2.00) 17 1.39 {0.81 to 2.41) i1 1.29 (0.64 to 2.81)
7 level index 2} 1.06 (091t01.25)  1.05(0.88 to 1.24) 76 1.09 (0.91 to 1.30) 41 1.08 (0.86 to 1.38)

*Valugs in parentheses are index leval of snvironmental tobacco smoke.

Smoking history of the spouse as assessed in 1999 was
strongly related to exposure to environmental tobacco
smoke as of 1999 for both men and womer (table 5).

Misclassification of exposure and smoking status
Although there was substantial misclassification of
environmental tobacco smoke exposure status from
1959 to 1999, it was less for those never smokers aged
50 or over at enrolment (see table 4), never smokers
dcfined in 1972 (data not shown), and never smokers
defined in 1999 (see table 5). Misclassification of expo-
sure status produces a measured relative risk that is
closer to 1.0 than the true relative risk.* "* The extent of
misclassification from 1959 to 1999 could not obscure
a true association with a relative risk of about 1.3, if it
exists, among women, but it could largely obscure this
association among men. However, this level of miscias-
sification, which is based on the changes that occurred
over 40 years among the younger than average 1999
respondents, exaggerates the true level of misclassifica-
ton that occurred among the cohort as a whole,
particularly during short follow up periods.

Essentially all 1959 never smokers remained never
smokers on the basis of smoking status reported in
1965, 1972, and 1999 (table 6). Of those who reported
a history of smoking in 1999, most had smoked no
more than 10 cigarettes per day for a few years, and
most had quit smoking before 1960. This indicates
only a small degree of misclassification of smoking sta-
tus. Some bias exists in the misclassification of smoking
status among the 1959 never smokers, because the
percentage who smoked in the 1965 and 1972 surveys
was greatest among those with the highest levels of
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smoking in spouses. This bias produces a measured
relative risk that is greater than the true relative risk,
but by a negligible amount for this level of bias.” *

Effect of exposure to environmental tobacco smoke
Exposure to environmental tobacco smoke was not
significantly associated with the death rate for coronary
heart disease, lung cancer, or chronic obstructive
pulmonary disease in men or women (tables 7 and 8).
This was true for all 1959 never smokers and 1959
never smokers aged 50 or over at enrolment followed
during 1960-98 and for 1972 never smokers followed
during 1973-98. The relative tisks were slightly
reduced after adjustment for seven confounders.
Results were essentially unchanged among the healthy
participants only (data not shown). The relative risks
were consistent with 1.0 for virtually every level of
exposure to environmental tobacco smoke, current or
former. Only the relative risks for chronic obstructive
pulmonary disease suggested an assodation. An
environmental tobacco smoke index based on seven or
eight levels of smoking in a spouse yielded a relative
risk of about 1.0 for each level of change and no
suggestion of a dose-response trend.

In addition, analyses for coronary heart disease
were performed for three short follow up periods with
presumably smaller misclassification errors. All relative
risks for coronary heart disease were consistent with
1.0 for the follow up periods of 1960-5, 1966-72, and
1973-85 for never smokers defined as of 1959, 1965,
and 1972 (table 9). In particular, the relative risk for
current smoking in a spouse was not increased, and
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there were no trends based on the environmental
tobacco smoke index.

As expected, there was a strong, positive dose-
response relation between active cigarette smoking
and deaths from coronary heart disease, lung cancer,
and chronic obstructive pulmonary disease during
1960-98 (table 10"). ‘Lhese relative risks were
consistent with those for the full CPS I cohort until
1972."* ¥ As it is generally considered that exposure to
environmental tobacco smoke is roughly equivalent to
smoking one cigarette per day,' we extrapolated the
relative risk due to exposure to environmental tobacco
smoke from the relative risks for smoking 1-9
cigarettes per day. These extrapolated relative risks
were about 1.03 for coronary heart disease and about
1.20 for lung cancer and chronic obstructive pulmo-
nary disease. Based on these findings, exposure to
environmental tobacco smoke could not plausibly
cause a 30% increase in risk of coronary heart disease
in this cohort, although a 20% increase in risk of lung
cancer and chronic obstructive pulmonary disease
could not be ruled out.

Discussion
On the hasis of our findings from the long term follow
up of the California cohort of the cancer prevention

study (CPS I), the association between exposure to
environmental tobacco smoke and coronary heart dis-

ease and lung cancer may be considerably weaker than
generally believed. Although participants in CPS I are
not a representative sample of the US population,
never smokers in this cohort had a total death rate that
was close to that of US white never smokers* Further-
more, the relative risks were based on comparisons
within the cohort and should be valid. Although the
participants’ total exposure to smoking in a spouse was
affected by the substantial extent of smoking cessation
since 1959, this did not affect the relative compari-
sons. Also, the relative risks during short follow up
periods, with limited cessation, were similar to the long
term risks.

Strengths of study
CPS I has several important strengths: long established
value as a prospective epidemiological study, large size,
extensive baseline data on smoking and potential con-
founders, extensive follow up data, and excellent long
term follow up. None of the other cohort studies on
environmental tobacco smoke has more strengths, and
none has presented as many detailed results. Consider-
ing these strengths as a whole, the CPS I cohort is one
of the most valuable samples for studying the relation
between environmental tobacco smoke and mortality.
Concern has been expressed that smoking status of
the spouse as of 1959 does not accurately reflect total
exposure to environmental tobacco smoke because
there was so much exposure to non-residential

Table 8 Level of smoking In spouse and deaths from selected causes among female never smokers in California cancer prevention study (CPS 1) cohort, as

of 1956 and 1972. For reference, 1960-08 death rate in deaths per 1000 person years adjusted to 1960 US population for attained ages 35-84 is given'

1938 participants aged =50, Partisipants defined in 1972,
All 1959 partisipants, followed 1900-98 foliowsd 1900-98 followed 1873-88
Fully adjusted

Smoking in spouss No of deathaMo of  Age adjusted relative relative risk No of deathaa of  Aga adjested relative  No of deathsMo of  Age adjusied relative
and cavse of death participants risk (95% Ci) 9%% 1) partisipants risk (95% Cl) partisipants risk (96% CI)
Corenary heart disease (dsath rate 1.88/1000)
Never (1)* 1053/7399 1.00 1.00 89174230 1.00 428/3000 1.00
Former (2)* 1059/6858 102 (0930 1.11)  1.03 (0.94 10 1.13) 900/4424 0.98 (0.89 to 1.08) 72/5079 1.03 (0.92 to 1.16)
Current:

Pipe or cigar (3)* 380/2691 0.99 (0.88 to 1.11) 0.97 (0.86 to 1.10) 16211735 0.97 {0.86 t0 1.10) 24173 0.99 (0.86 to 1.49)

zis‘cigarenaslday 18371102 1.13 (0.97 to 1.33) 1.03 (0.86 to 1.23) 162719 1.15 (0.97 to 1.36) 24/200 0.89 (0.59 to 1.34)

10-19 3102117 103 (091 to 1.17)  0.99 (0.86 to 1.14) 272/1301 1.03 (0.90 to 1.18) 421344 0.90 (0.66 to 1.24)

cigarettes/day (5)*

fg) floarottes/day 412/3288 1.04 {0.92 fo 1.18) 1.02 {0.90 0 1.16) 300/1735 0.96 (0.84 10 1.10) 89/618 1.30 (1.04 to 1.64)

21-39 167/1646 095 (0.80t0 1.42)  0.38 (0.74 to 1.06) 1271792 0.95 (0.79 to 1.15) 25239 114 (0.78 to 1.71)

cigarettes/day (7)*

(z:)q cigarettes/day 721841 0.83(0.65t 1.068)  0.80 (0.62 10 1.03) 49/399 0.74 (0.55 to 0.98) 207211 0.89 (0.57 to 1.40)
Total o|f( current 1533/11685 101 (0.93t0 1.08)  0.97 (0.89 to 1.06) 1256/6681 0.98 (0.90 to 1.07) 224/1783 1.06 (0.90 to 1.25)

smokers
Ever 2592/18543 1.01 (0.94 10 1.08) 0.99 (0.92 to 1.08) 2167/11105 0.98 (0.91 to 1.08) 996/6862 1.04 {0.93 to 1.16)
8 level index 3645/25942 1.00 {0.98 to 1.01) 0.99 (0.97 to 1.00) 3058/15335 0.99 (0.97 to 1.01) 1424/9952 1.02 {0.98 to 1.05)
Lung sancer (desth raie 0.08/1000)
Never 51 1.00 1.00 31 1.00 25 1.00
Former 51 1.08 (0.73 to 1.60) 1.04 (0.69 to 1.57) 33 1.02 (0.62 to 1.66) 39 0.92 (0.56 to 1.53)
Current 75 0.93 (06510 1.33)  0.88 (0.60.t0 1.28) 44 0.86 (0.54 0 1.36) 14 1.00 (0.52 to 1.82)
Ever 126 099 (072t0 1.37)  0.94 {0.66 to 1.33) n 0.93 (0.61 to 1.41) 53 0.95 {0.59 to 1.53)
8 lavel index 177 097 (0.91 t0 1.04)  0.97 {0.90 to 1.05) 108 0.98 (0.89 to 1.07) 78 0.89 (0.87 to 1.13)
Chronic obstructive puimonary dissase (death rate 0.06/1080)
Never 45 1.00 1.00 35 1.00 2 1.00
Former 50 1.17 (0.78 to 1.75) 1.24 (0.80 to 1.93) 37 1.01 (0.84 to 1.60) 36 1.00 (0.59 to 1.72)
Current 78 1.41 (07710 1.60)  1.12 (0.74 to 1.69) 54 0.94 (0.61 to 1.44) 18 1.57 (0.84 to 2.96)
Ever 128 1.13 (0.80 to 1.58) 1.16 (0.80 to 1.70) 91 0.97 {0.66 to 1.44) 54 1.14 (0.69 to 1.89)
8 level index 173 0.99 (0.92 10 1.06)  0.98 (0.91 to 1.08) 126 0.97 {0.89 to 1.06) 75 1.06 {0.94 to 1.20)

*Values in parentheses are index level of anvironmental tobacco smoke.
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Tahle § Level of smaking in spouse and deaths from. coronary heart disease among neves smokers in California cancer prevention
study (CPS 1) cohort, as of 1959, 1965, and 1972

1980-5 1968-72 10785
Ags adjusted Ago sdjusted Age adjusted
HNo of deaths/No of relative risk No of deathsMo of relative risk No of deatha/No of reiative risk
Smaking in sponse patticipants (58% C1) pattisipants {98% CI) partisipants (9%% Cl)
Males*:
Never 224/7458 1.00 304/6762 1.00 769/5300 1.00
Former 7/624 0.64 {0.30 to 1.35) 19/581 1.07 (0.67 to 1.71) 47/490 0.95 (0.71 to 1.28)
Current 3011537 1.07 (0.72 to 1.57) 361429 0.85 (0.60 t0 1.20) 12011185 0.97 (0.80 to0 1.18)
Ever 37/2161 0.94 (0.86 to 1.34) 55/2010 0.91 (0.68 0 1.21) 16711675 0.97 (0.82 to 1.15)
7 level indext 261/9619 1.02 (0.91 to 1.15) 359/8772 0.95 (0.88 to 1.05) 936/6975 1,01 (0.95 to 1.06)
Females*:
Never 49/7399 1.00 124/7008 1.00 408/5343 1.00
Formar 63/6858 1.26 (0.87 to 1.84) 102/6432 0.83 (0.64 to 1.08) 41074896 1.01 (0.88 t0 1.15)
Currsnt 61/11685 1.10 (0.75 to 1.62) 141/11002 0487 (0.68 0 1.11) 585/8433 1.02 {0.90 to 1.18)
Ever 124/18543 1.16 (0.83 to 1.61) 243117434 0.85 (0.68 to0 1.08) 975/13323 1.02 (0.90 to 1.14)
8 level indext 173/25942 1.01 (0.93 to 1.10) 367/24442 0.98 (0.92 to 1.03) 1393/18666 1.00 (0.98 to 1.03)
Malest:
Never 211/6173 1.00 45373404 1.00
Former 20/7268 0.87 (0.55 to 1.37) 56/573 0.93 (0.70 to 1.23)
Gurrent 26/1083 0.79 (053 t0 1.19) 48/525 1.00 {0.74 to-1.35)
Ever 4601779 0.82 (0.80 10 1.13) 104/1008 0.96 (0.77 to 1.20)
7 levet indext 317/8265 0.97 (0.87 10 1.08) 557/4502 1.00 (0.93 to 1.09)
Undefined: after 1959 42/726 37972473
Females$:
Never 92/6138 1.00 18073090 1.00
Former 112/8042 0.81 (0.62 t0 1.07) 28755079 0.92 {0.76 to 1.11)
Current 62/5660 0.98 (0.70 10 1.36) 81/1783 1.02 (0.78 to 1.33)
Ever 174/14702 0.86 (0.67 o 1.11) 368/6862 0.94 (0.79 to 1.13)
8 lovet indext 266/20840 1.00 {0.94 t0-1.07) 548/9952 +.03 (0.97 t0 1.09)
Undefined after 1959 101/3602 845/8714

*Smoking in spouse defined by 1959 questionnaire.
+index of enviranmental tobacco smoke based on seven or eight levels of smoking in spouse.
tSmoking in spouse defined by 1965 questionnaire for 1966-72 and by 1972 questionnaire for 1973-85.

environmental tobacco smoke at that time." The 1999
questionnaire showed that the smoking status of
spouses was directly related to a history of total expo-

Conclusion
The results of the California CPS I cohort do not sup-
port a causal relation between exposure to environ-

sure to environmental tobacco smoke. It also showed
that the extent of misclassification of exposure was not
sufficient to obscure a true association between
environmental tobacco smoke and coronary heart dis-
ease among women (see tables 4 and 5).

Our methodology and results are fully described
because of concern that the earlier analysis of coronary
heart disease in CPS I ' was flawed by author bias
owing to funding by the tobacco industry.* Our results
for coronary heart disease and lung cancer are consist-
ent with those of most of the other individual studies
on environmental tobacco smoke** including the
results for coronary heart disease and lung cancer in
the full CPS L¥* Moreover, when our results are
included in a meta-analysis of all results for coronary
heart disease, the summary relative risks for current
and ever exposure to environmental tobacco smoke
are reduced to about 1.05, indicating a weak relation.

Widowhood was strongly correlated with smoking
status of spouses, owing to the reduced survival of
smokers. Since widowers have higher death rates than
married people,®? controlling for widowhood would
be expected to reduce the relative risks in this and
other studies of smoking in spouses. The precise effect
of widowhood due to smoking in spouses still needs to
be determined, but it may partially explain the positive
relative risks found in other cohorts.

What is already known on this topic
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Tahle 10 1960-98 age adjusted relative risk (35% confidence interval) of death for coronary heart disease, lung cancer, and chronic
obstructive pulmonary disease among cigarstte smokers compared with never smokers as function of active smoking status

(cigarettes per day) in 1959
Man Women
No of deatha/No of Age adjusted relative risk No of deathaMo of Agoe aljusied relative risk
Astive smoking status partisipants {95% O) patticipsnts (88% Ct)
Coronary heart disencs
Never (1)* 2561/10862 1.00 8516/39216 1.00
Former (2)* 2579/10204 1.18 (112 to 1.25) 541/4838 0.98 (0.90 to 1.07)
Current {cigarettes/day):
1-9 (3)* 376/1548 1.19 (1.07 to 1.33) 580/4687 1.13 (1.04 fo 1.23)
10-19 (4)* 859/3740 1.42 (1.31 to 1.53) 855/6691 1.43 (1.33 to 1.54)
20 (5)" 1661/7188 1.57 (148 to 1.68) 912/8875 179 (1.66 t0 1.92)
21-39 (6)* 1072/4789 1.75 (1.83 to 1.89) 254/2086 2,04 (1.80 to 2.32)
40-80 (7)" §73/2621 1.91 (1.74 to 2.10) 111/818 2.38 (1.97 10 2.87)
Total of current smokers 4541/19884 1.53 {1450 1.61) 2722721137 1.49 (1.42 to 1.56)
7 level index 9681/40950 111 (11010 1.12) 9804/65191 1.14 (113 t0 1.16)
Lung sancer
Never (1) 92/10862 1.00 260739216 1.00
Former (2) 281110204 3.50 (2.77 t0 4.43) 48/4838 1.45 (1.06 to 1.97)
Gurrent (cigarettes/day):
19 (3) 4711548 4,08 (2.87 t0 5.80) 62/4687 1,98 (1.50 to 2.62)
10-19 (4) 187/3740 7.86 (6,11 to 10.11) 205/6691 5.07 (4.19 t0 6.12)
20 (5) 535/7186 12.50 (8.99 to 15.63) 355/6875 9.14 (7.73 o0 10.81)
21-39 (6) 424/4789 16.43 (12.99 t0 20.77) 162/2086 15.14 (12.26 to 18.69)
40-80 (7) 24172621 18.65 (14.47 to 24.02) 62/818 15.77 (11.80 to 21.06)
Total of current smokers 1434719884 11.91 (9.64 to 14.73) 846/21137 6.22 (5.39 t0 7.16)
7 lovel index 1807740950 1.54 (1.50 to 1.58) 116385191 1.69 (1.63 to 1.74)
Chronie obstructive puimanary disezse
Never (1) 103/10862 1.00 296/39216 1.00
Former {2j 179110204 2.06 (1.62 to 2.63) 48/4838 142 (1.05 to 1.94)
Current (cigarettes/day)
1-9 (3) 35/1548 2.84 (1.94t0 4.17) 50/4687 1,84 (1.21 t0 2.22)
10-19 (4) 125/3740 5.46 (4.19 to 7.11) 214/8691 5.80 (4.73 to0 6.85)
20 (5) 326/7186 8.30 (8.62 to 10.40) 309/8875 9.32 (7.85 to 11.06)
21-39 (6) 258/4789 11.99 {0.39 t0 15.31) 106/2088 12.87 (10.13 to 16.35)
40-80 (7) 148/2621 13.54 (10.33 to 17.75) 46/818 15.33 (11.06 t0 21.23)
Total of current smokers 892/19884 8.08 (6.58 to 9.94) 725021137 5.98 (5.19 to 6.89)
7 lavsl index 1174740950 1.55 (1.51 to 1.60) 1068/85191 1.67 (1.62 to 1.73)

*Values in parentheses are index level of active cigarette smoking.

mental tobacco smoke and tobacco related mortality,
although they do not rule out a small effect. Given the
limitations of the underlying data in this and the other
studies of environmental tobacco smoke and the small
size of the risk, it seems premature to conclude that
environmental tobacco smoke causes death from
coronary heart disease and lung cancer.

We thank Lawrence Garfinkel and Clark W Heath Jr (former
vice presidents for epidemiology and statistics, American
Cancer Society) for facilitating the extended follow up of CPS 1
and for making helpful comments and suggestions and Saman
Assefi and Parveen Sra for technical assistance.
Contributors: JEE conceived the study and obmined funding,
conducted the extended follow up, analysed the data, and
drafted the manuscript; he will act as guarantor for the paper.
GCK cantributed to the follow up questionnaire, advised on the
data analysis and interpretation, and contributed extensively to
the manuscript

Funding: The American Cancer Society initiated CPS Lin 1959,
conducted follow up until 1972, and has maintained the original
database. Extended follow up until 1997 was conducted at the
University of California at Los Angeles with initial support from
the Tobacco-Related Disease Research Program, a University of
California research organisation funded by the Proposition 99
cigarette surtax (wwwucop.edu/srphome/trdrp). After continu-
ing support from the Tobacco-Related Disease Research
Program was denied, follow up through 1999 and data analysis
were conducted at University of California at Los Angeles with
sapport from the Center for Indoor Air Research, a 1988-99
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Editorials

Effect of passive smoking on health
More information is available, but the controversy still persists

n 1928 Schonherr proposed that lung cancers

among non-smoking women could be caused by

inhalation of their husbands’ smoke.' Since then a
substantial body of research has appeared, but the
impact of environmental tobacco smoke on health
remains under dispute’ The paper by Enstrom and
Kabat in this week’s BM} will add to this debate’

Given the small health risks associated with
exposure to environmental tobacco. smoke and thus
the large study sizes required, meta-analysis has played
an important part in establishing the apparent adverse
health effects. A controversial issue in this regard
relates to an analysis of the American Cancer Society’s
first cancer prevention study, funded by the tobacco
industry.' This has not generally been included in
meta-analyses, although it would contribute the largest
number of events to such an analysis. The main
argument advanced for not including it in meta-
analyses is that the published analysis of the study was
not presented in a format that allowed for the
combination of equivalent effect estimates across
studies.

Enstrom and Kabat have analysed the Californian
subsample of the American Cancer Society’s first can-
cer prevention study (ACSI), with considerable
additional follow up, and have presented data in a for-
mat that allows inclusion in future meta-analyses. They
interpret their findings as null, although, inevitably, sta-
tistical uncertainty remains. They may overemphasise
the negative nature of their findings. With respect to
chronic obstructive puimonary disease—plausibly
related to exposure to environmental tobacco smoke—
the estimates based on the most accurately classified
exposure groups give relative risks of 1.80 in men and
1.57 in women. These are said to be non-significant,
but combining them—and there is no good evidence
that exposure to environmental tobacco smoke has a
different effect for men and women—gives a relative
risk of 1.65 (95% confidence interval 1.0 to 2.73). A
substantial increased risk of chronic obstuctive
pulmonary disease could result from exposure to envi-
ronmental tobacco smoke.

Despite this it is certain that this paper will be
hailed as showing that the detrimental effect of passive
smoking has been overstated, and controversy will
continue. What are the issues? Confounding is clearly
important, and individuals exposed to environmental
tobacco smoke may display adverse profiles in relation
to socioeconomic position and health related behav-
iours. The American Cancer Society’s first cancer pre-
vention study was established in 1959, when smoking
was much less associated with such factors than it cur-
rently is in the United States. It could be argued that
this is why smaller risks associated with environmental
tobacco smoke are seen in the first, compared to the
second, American Cancer Society study (ACS 1)’ In
the second study with participants recruited in 1982,
women exposed to environmental tobacco smoke had
less education than those unexposed,’ as opposed to
the lack of any such gradient in the first study. Similarly

1048

among men in the 1982 cohort there was little
educational gradient, whereas among men in the 1959
cohort the exposed group had more education than
the unexposed group. These figures reflect changing
social gradients in smoking among men and women
over time. Socioeconomic confounding in the second
study would lead to overestimation of the effect of
environmental tobacco smoke, whereas there is
relatively litde confounding in the first study, and what
confounding there is could lead to underestirnation of
the effects of environmental tobacco smoke: The find-
ings of the two studies are, in some respects, in line with
this—in the second study exposure to environmental
tobacco smoke was associated with increased risk of
mortality due to coronary heart disease,’ while this is
not seen in the first study.’

Misclassification is a key issue in studies of passive
smoking, It is not being married to a smoker—the indi-
cator of exposure to environmental tobacco smoke
used in the paper by Enstrom and Kabat—that leads to
disease; rather, it is the inhalation of environmental
tobacco smoke. As an indicator of exposure to
environmental tobacco smoke the smoking status of
spouses is a highly approximate measure. This will lead
to the risk associated with environmental tobacco
smoke being underestimated. Conversely misclassifica-
ton of confounders can lead to statistical adjustment
failing to account fully for confounding, leaving appar-
ently “independent” elevated risks that are residually
confounded.’ Methods of statistically correcting for
misclassification both in the exposure of interest and in
confounders exist, but they are highly dependent on
the validity of assessments of measurement impreci-
sion’ In the field of passive smoking the tobacco
industry has eagerly discussed measurement error that
would lead to the effect of passive smoking being over-
estimated, and it relies on the work of its consultants in
this regard’ while ignoring misclassification that would
lead to underesimation of the strength of the
association between environmental tobacco smoke
and disease.®

A second approach to evaluating the risks of pas-
sive smoking is to assess the exposure to known
carcinogens produced by environmental tobacco
smoke. Tobacco industry consultants have repeatedly
said that levels of such exposures are too low to be of
concern and that even a heavily exposed passive

_ smoker inhales much less than the equivalent of one

cigarette a day.’ However, the amount of exposure to
the over 4000 compounds within cigarette smoke dif-
fers between passive and active smokers, since
sidestreamn and mainstream smoke have different
compositions. Metabolites of the tobacco specific
nitrosamine  4-(methylnitrosamino)-1-(3-pyridyl)-1-
butanone are excreted in urine, and concentrations in
non-smoking women married to smokers are about
6% of those of their spouses." Given the strength of
relation between active smoking and lung cancer,
exposure to 6% of the dose that is received by an
active smoker could easily produce the level of risk
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associated with passive smoking." However, the exact
factors in cigarette smoke responsible for its
detrimental health consequences are not fully
understood, and such calculations are approximate.
The considerable problems with measurement
imprecision, confounding, and the small predicted
excess risks limit the degree to which conventional

observational epidemiology can address the effects of.

exposure to environmental tobacco smoke. Ran-
domised controlled trials of exposure to environmen-
tal tobacco smoke will clearly not be carried out, but
understanding could be improved through Mendelian
randomisation.”

Genetic polymorphisms that are associated with
poor detoxification of carcinogens in tobacco smoke
have been identified. The distribution of these polymor-
phisms in the population will not be associated with the
behavioural and socioeconomic confounders that
exposure to environmental tobacco smoke is. Among
people unexposed to the carcinogens in environmental
tobacco smoke there is no reason to believe that the
detoxification polymorphisms should be related to risk
of lung cancer. However, among those exposed to
environmental tobacco smoke a decrease in the ability
to detoxify such carcinogens should be related to risk of
lung cancer, if exposure to environmental tobacco
smoke is indeed responsible for increased risk of
lung cancer. One study showed that a null (non-
functional) variant of one such detoxification enzyme,
glutathione S-transferase M1, was associated with an
increased risk of lung cancer in non-smoking women
exposed to environmental tobacco smoke, but not in
non-exposed non-smoking women."' A later study failed
to confirm this finding,” reflecting one limitation of

Mendelian randomisation, which is that large sample
sizes are required to produce robust results. However,
this is a promising strategy if we really want to know
whether passive smoking increases the risk of various
diseases.

George Davey Smith professor of clinical epidemiology
Department of Social Medicine, University of Bristol, Bristol BS8 2PR
Competing interests: None declared.
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The therapeutic effects of meditation
The conditions treated are stress related, and the evidence is weak

editation includes techniques such as listen-
Ming to the breath, repeating a mantra, or
detaching from the thought process, to focus
the attention and bring about a state of self awareness
and inner calm. There are both cultic and non-cultic
forms, the latter developed for clinical or research use.
The relaxation and reduction of stress that are claimed
to result from meditation may have prophylactic and
therapeutic health benefits, and a plethora of research
papers purport to show this. However, this research is
fraught with methodological problems, which I outline
here, along with a short summary of the best evidence
for the therapeutic effects of meditation in clinical
populations. There is no Cochrane review on
meditation.
Showing that certain physiological effects such as
a slowed heart rate or a particular electroencephalo-
graphic pattern occur during meditation and charac-
terise a “relaxed state” may give insight into how
meditation works but does not prove its therapeutic
value. Most trials of the cumulative effects of
meditation have had weak designs. Trials of transcen-

BM] VOLUME 326 17 MAY 2003 bmj.com

dental meditation (a popular form of mantra medita-
tion), when controlled at all, often compared self
selected meditators with non-meditators or long term
meditators with novices. These trials did not control
for systematic differences between people who elect to
learn the technique and those who do not, and
between people who persist with the practice and
those who abandon it. Randomised trials have often
recruited favourably predisposed subjects so that
expectations of benefit differ from control subjects. In
trials of transcendental meditation for cognitive effects
1 found that positive outcome was confined to trials
with subjects so recruited and to trials with passive
controls such as “eyes closed rest” Trials with naive
subjects and plausible controls (for example, pseudo-
meditation) were negative. A similar association was
previously found in a meta-analysis of cognitive
behavioural techniques (including meditation) for
hypertension.! Other weaknesses have been use of
multiple co-interventions, high attrition, and inad-
equate statistical analysis. Recent trials in clinical
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From hero to pariah in one easy jump

A‘Fﬁmchard Smith,
Editor
BMJ

18 May 2003

Send response to journal:
Re: From hero to pariah in one easy jump

Email Richard Smith:
rsmith@bmj.com

Not long ago I was something of a hero of the antitobacco movement-- because I resigned
my professorship at Nottingham University when it accepted money from British American
Tobacco. I felt somewhat embarrassed by the whole episode. I was no hero. But now I'm a
pariah for publishing a piece of research funded by the tobacco industry. Because of some
sort of personality defect that is common among editors I'm more attracted to being a
pariah than a hero, but I don't think that I deserve to be a pariah.

We long ago decided that we would not have a blanket policy of refusing to publish research

funded by the tobacco industry, as some journals have done. (1) Our argument was that a
ban would be antiscience, systematically distorting the scientific record.

I would try to dissuade anybody from accepting tobacco company money, and 1 resigned
from Nottingham because it did so. Isn't it thus hypocritical to publish research funded by
the industry? To my mind it isn't. With some difficulty, I'm setting the ethic that all science
should be published above the ethic that you shouldn't take money from the tobacco

industry. Once the research has been done it should be published, and if it passes our peer
review process it can be published in the BMJ.

Our way of making decision on research papers is first to ask if we are interested in the
question. We are certainly interested in the question of whether passive smoking kills, and
it's clear to us that the question has not been definitively answered. Indeed, it may well
never be answered definitively. It's a hard question, and our methods are inadequate. We
then peer review the study. Two top epidemiologists-- including George Davey Smith--
reviewed the paper. Then the paper went to our hanging committee, which always includes
a statistician as well as practising doctors and some of us. Everybody reads every word of

every paper. We asked for extensive changes to the paper, and the paper we published was
different from the paper submitted--which is usually the case.

We are planning to post on our website ali the comments of the reviewers, our statistician,
and the hanging committee. I hope that they will be up soon after the weekend.

Of course the paper has flaws --all papers do-- but it also has considerable strengths-- long
follow up, large sample size, and more complete follow up than many such studies. I find it

disturbing that so many people and organisatons --inciuding the BMA, our owners-- refer to
the flaws in the study without specifying what they are.

We judged this paper to be a useful contribution to an important debate. We may be wrong,
as we are with many papers. That's science. But I remain convinced that it would have been
wrong to reject the study simply because it was funded by the tobacco industry.

Richard Smith Editor, BMJ]

(1) Roberts J, Smith R. Publishing research supported by the tobacco industry. BM) 1996;
312: 133-134,

Competing interests: I'm the editor of the BM] and acountable for all that it publishes.
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Warning: the health police can seriously addle your brain
By Robert Matthews
(Filed: 18/05/2003)

It was a rare good news story in an otherwise grim week. A landmark study into the effects of inhaling other people's smoke
revealed that fears that passive smoking kills more than 1,000 a year in the UK alone are unfounded.

After studying the health of tens of thousands of people married to smokers, US researchers found that they face no
significant extra risk of lung cancer or heart disease. It may sting your eyes, take your breath away and make your clothes
smell, but other people's cigarette smoke will not kill you.

The demise of a supposed major risk to public health might be expected to prompt celebration among medical experts and
campaigners. Instead, they scrambled to condemn the study, its authors, its conclusions, and the journal that published
them. The reaction came as no surprise to those who have tried to uncover the facts about passive smoking. More than any
other health debate, the question of whether smokers kill others as well as themselves is engulfed in a smog of political
correctness and dubious science.

Researchers who dissent from the party line face character assassination and the termination of grants. Those who report
their findings are vilified as lackeys of the tobacco industry, and accused of professional misconduct (in 1998, campaigners
tried to have this newspaper censured by the Press Complaints Commission for our reports on passive smoking. They
failed.).

The furore over last week's negative findings, reported in the respected British Medical Journal, has its origins in research
published in the same journal in October 1997. After reviewing the evidence from dozens of studies, researchers at the
Wolfson Institute of Preventive Medicine, London, concluded that being married to a smoker increases the "risk" of lung
cancer and heart disease by around 25 per cent.

The results were seized on by health campaigners as final proof of what they had known all along: that smokers are not just
killing themselves - they are also killing innocent bystanders, and must be stopped. The same issue of the BMJ carried an
editorial by Dr Ronald Davis, the editor of the journal Tobacco Control, declaring: "Health advocates should pursue all
strategies that would help accomplish that goal, including education, legisiation, regulation and litigation."”

Just how willing campaigners are to pursue all strategies soon became clear. In March 1998, The Telegraph revealed that an
international study by the World Health Organisation had failed to find any convincing evidence of a link between passive
smoking and cancer. The article prompted uproar among anti-smoking campaigners and denials from the WHO, which
insisted that the study had found a 16 per cent increase in cancer "risk” among those married to smokers.

The WHO, in what has become a standard ruse in the passive smoking debate, ignored the fact that the 16 per cent risk
figure was not “statistically significant”. That is, it had failed to meet the standard of proof usually demanded by scientists.

As The Telegraph has discovered, however, passive smoking research is an area where the usual standards do not apply. If
they did, last week's wholly negative findings would have surprised no one. For long before the publication of the original
BMJ studies, it had been clear that the 25 per cent extra risk figure was likely to prove a wild exaggeration.

The evidence comes from research into a key issue in the passive smoking debate: just how much smoke do non-smokers
actually inhale? Surprisingly few attempts have been made to gauge smoke exposure directly. Those that have raise grave
doubts over claims that passive smoking poses a significant health risk.

In studies across Europe over the past decade, air quality experts at Covance Laboratories, Harrogate, gave air monitors to
thousands of people and measured their exposure to smoke. The startling results showed that passive smokers are exposed
to the equivalent of six cigarettes a year, an extra lung cancer risk of 2 per cent compared with non-smokers. The figure is

10 times lower than the BM) studies claimed.

So small a risk is, however, in line with last week's negative findings. It also explains an awkward fact rarely mentioned by
anti-smoking campaigners: more than 80 per cent of all studies of passive smoking have failed to find a statistically
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significant link to lung cancer. Only by subjecting them to abstruse statistical techniques can they deliver the goods.

One technique is anything but abstruse, however. It involves simply ignoring results that do not fit. In the original BMJ
reports, a major US study showing no extra heart disease risk from passive smoking was excluded on the grounds that it did
not fit with the positive results, and had been funded by the tobacco industry. The air monitoring studies have been ignored
for the same reasons.

Scientists are understandably chary of research backed by an industry with a history of deceit. Yet so widespread is the
conviction that passive smoking is a proven killer that researchers who think otherwise have little choice but to apply for
tobacco industry support. Prof James Enstrom, of the University of California, the lead author of the study whose negative
findings sparked last week's controversy, said the research would never have seen the light of day, except for support from
the tobacco industry.

Originally set up in 1959 by the American Cancer Society, who recruited 118,000 Californian adults into the study, the
follow-up effort was long supported by taxes levied on cigarettes. In 1997 the funding was suddenly cut off. Prof Enstrom
suspects that health officials in California just were not keen to fund research that might undermine the original BMJ studies.

Prof Enstrom, compelled to take tobacco industry money to complete the study, then found that journals were unwilling to
publish his negative findings. He told The Telegraph: "One journal we tried had published three positive studies before, but
despite getting a glowing referee's report on our work, they refused to accept it."

After the BM) published it last week, he has been subjected to a barrage of criticism: "The whole process has been
aggressive, vitriolic hate," he says.

Within hours of publication, he and his co-author Dr Geoffrey Kabat, of the State University of New York, came under attack
by the very organisation that had set up his study: the American Cancer Society. "We are appalled that the tobacco industry
has succeeded in giving visibility to a study with so many problems," said a spokesman, adding that the study was "neither
reliable nor independent". ’

But, Prof Enstrom said, the speed of the society's response to the negative findings is particularly revealing. "They wrote the
complaint before they even saw the paper," he said.

In the UK, the anti-smoking pressure group Ash accused Prof Enstrom and his colleague of "deliberately downplaying the
findings to suit their tobacco paymasters”. But Prof Enstrom says they were subjected to rigorous peer review, and denies
tobacco industry influence.

The denial appears to have satisfied the BMJ). Dr Richard Smith, the journal's editor, told The Telegraph that the decision to
publish the findings was made only after they had been thoroughly refereed, and full disclosure made of the source of
funding. "This is a big study with very complete follow-up about an important question," Dr Smith said. "I take the view that
not to publish is a form of scientific misconduct.”

Now Dr Smith, too, is under fire from his own colleagues. Dr Vivienne Nathanson, the head of science and ethics at the
British Medical Association, said: "There is decades of overwhelming evidence that passive smoking causes lung cancer and
heart disease, as well as triggering asthma attacks."”

The reference to asthma hints at a new strategy by anti-smoking campaigners - towards a focus on the heaith of children.
Unlike the risks from lung cancer and heart disease, the evidence that passive smoking damages the lungs of children is
strong. Last week the British Thoracic Society called for more funding into this aspect of the smoking and health debate.
That suggests that children with disorders such as asthma may soon become the focus of attempts to introduce a total ban
on smoking in public places.

In the meantime, health campaigners show no enthusiasm for giving up their most potent claim: that the person puffing
away next to you is not merely making your eyes water, but killing you as well. The scientific evidence is just not there, says
Prof Enstrom. "But maybe we've gone past the point where anyone cares about the facts.”

http://www.dailytelegraph.co.uk/core/Content/displayPrintable.jhtml;$sessionid$SRAXFSHDUKEH3Q... 7/19/2003




Editorial

Polemic and public health

l ewis Lapham, editor of Harper’s Magazine, recently
paused in his monthly diatribe against US foreign
policy to lampoon a more local target: the use of

public-smoking prohibitions in New York City to root out
the evils of second-hand smoke. In Lapham’s view, these
attempts at “social hygiene,” which threaten to extend as
far as a ban on smoking in public parks, are an irrational as-
sault on personal liberty, fuelled by exaggerated fears of
risk. “Statistics,” writes this smoker of 50 years, “can be
made to fit any season’s fashions.”

A skeptical view of the risks of second-hand smoke also
arose recently from a less polemical source: in May, BMY
published a study based on observations obtained over 39
years on 35 561 adults who had never smoked and whose
spouses’ smoking habits were known. The authors found
“no significant associations” between tobacco-related mor-
tality and exposure to second-hand smoke.' The journal’s
editors offered a blunt provocation to political correctness
by stating on the front cover: “Passive smoking may not
kill.” Predictably, the study and its declared tobacco-
industry sponsorship caused a furor.

In trying to understand the risks posed to human health
by environmental contaminants, we have a limited range of
research methodologies at our disposal. We cannot do ran-
domized trials to test the effects of smoking, lead poisoning
or the use of cell phones in cars. We're stuck with observa-
tional studies: always messy, confounded, susceptible to
passion and open to dispute.

The problem with the data on passive smoking (and
many other potential environmental hazards) is that the
estimated risks are so close to zero. The study published in
BM7 showed that the risks of heart disease, lung cancer
and chronic obstructive pulmonary disease among never-
smokers living with a smoker compared to never-smokers
living with a nonsmoker were 0.94(95% confidence inter-
val [CI] 0.85-1.05), 0.75 (95% CI 0.42-1.35) and 1.27
(95% CI 0.78-2.08) respectively — all statistically insignif-
icant and none very large.

Fifty-three years ago BM7 published research by Doll
and Hill on 649 men who had lung cancer and compared

Francais a la page suivante

their smoking habits with a group of 649 comparable men
who did not have lung cancer.’ The risk (odds ratio) of lung
cancer among smokers compared to nonsmokers was 14.0,
meaning that smokers were 14 times more likely to develop
lung cancer than nonsmokers.

This result is interesting for 3 reasons. First, it is in-
structive that this huge increase in risk was not apparent
from casual observation: because most men smoked, the ef-
fects of this behaviour were inapparent. Second, although
even these astonishingly high risks were disputed, this
study (and others that followed) marked the start of a long
but steady decline in smoking among men, followed
decades later by a decline in deaths from lung cancer.
Third, from the perspective of almost all current research
on environmental hazards, in which odds rados of 1.2 (or
an increase of risk of 20%) are considered sufficient to
prompt action by public health advocates (or social hygien-
ists?), perhaps we should ask if we are sometimes overzeal-
ous in our attempts to publicize and regulate small hazards.

It is impossible to control completely for confounding
variables in observational studies. The smaller the risk esti-
mate, the greater the chance that confounding factors will
distort it and invalidate it. This is not to say that observa-
tional studies should be abandoned. Faced with the results
of the recent study we can, as individuals, elect to change
our behaviours and possibly our risk exposures. But, when
interpreting the results and then championing public policy
and legislation to regulate exposure, we must be doubly
wary of tiloring statistics to fit the current fashion. We
must be open with our doubts, honest in our interpreta-
tions and cautious in our recommendations. Exaggerated
claims of risk will only erode the credibility and effective-
ness of public health. — CMAY7
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Passive smoking

Study was flawed from outset

Eprror—The study by Enstrom and Kabat
has a major flaw," and I urge the editors of
the BM] to consider a retraction. The study
assumes a considerable difference in the
exposure to environmental tobacco smoke
of never smokers’ spouses compared to ever
smokers' spouses. This is obviously wrong.

Most never smokers’ spouses would
have been exposed to considerable environ-
mental tobacco smoke before the late 1990s
when Californian public places became
smoke-free. Thus for most of the study
period, assuming the spouses are together
for two to four waking hours a day, the com-
parison is eight tol0 hours’ exposure to
tobacco smoke among spouses of never
smokers and 12 hours’ exposure to tobacco
smoke among spouses of ever smokers.
Assuming passive smoking increases mor-
tality by 30%, the demonstrable difference
between the groups would be about 5%
((12-10)/12)x30). This would be further
reduced because of quitters among ever
smokers and occasional smokers among
never smokers. A 5% difference is extremely
difficult to show in an epidemiological study,
and inability to find a difference cannot be
taken as absence of a difference.

However flawed this study, unless it is
retracted by the BM] the tobacco industry will
use it to promote their vigorous opposition to
antismoking legislation in general, and
anti-environmental tobacco smoke laws in
particular, creating controversy where there
isn’t any. Of course they have an urgent and
ongoing need to lace loss of their
customner base—10 000-20 000 lives per day—
with new recruits of young smokers.

Jayant Sharad Vaidya specialist registrar
Department of Surgery, Whittington and Middlesex

Hospitals, University College London, London
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Wider evidence needs to be interpreted

Epitor—Enstrom and Kabat's analysis has
several omissions.' First they accept that
most epidemiological studies have found
positive but not statistically significant
relationships  between  environmental
tobacco smoke, coronary heart disease, and
lung cancer, but then argue against meta-

BMJ] VOLUME 327 30 AUGUST 2003 bmjcom

analysis to establish a causal relation. This is
precisely where systematic reviews, and
sometimes meta-analysis, show considerable
benefit by increasing power. Ensorom and
Kabat say that publication bias may explain
positive results in reviews; however, larger
cohort studies, unlike small trials and
reports, are more likely to be published,
regardless of results® They do not explain
heterogeneity between their findings and
others, simply arguing that their cohort is
large, and has more strengths. In fact, large
prospective cohort studies like this may have
greater losses to follow up, or more misclas-
sification, over time.*

Misclassification, mentioned by the
authors, may explain the apparent lack of
association. Furthermore, the relative risks
reported for active smoking and coronary
heart disease (relative risk 1.5, table 10 in the
paper) are lower than other cohort studies,
which may be sufficient to obscure a modest
but important increase in risk'* They
further assume an (unlikely) linear relation
between cigarette smoking and mortality to
validate their main results (extrapolating a
very low estimate of a relative risk of 1.03 for
coronary heart disease, by implying that
environmental tobacco smoke is equivalent
to smoking one cigarette per day). This
analysis is unclear and unconvincing.

One study is insufficient to overturn
established relations between environmen-
tal tobacco smoke and mortality, and I think
that the authors overemphasise their
negative findings.
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Paper does not diminish conclusion of
Pprevious reports

EpiTOR—] am writing on behalf of members
of the 2002 working group on involuntary
smoking and cancer for the International
Agency for Research on Cancer (IARC).! We
concluded " that environmental tobacco
smoke causes lung cancer among never
smokers. The paper by Enstrom and Kabar®
does not diminish this conclusion or those
of previous reports.>®

Ensorom and Kabat's paper was based
on one of the 25 US states (California) in the
American Cancer Society’s prevention study.
The relative risk of lung cancer in never
smoking women married to ever smokers
was reported as 0.99 (95% confidence inter-
val 0.72 10 1.37), based on only 177 cases,
whereas the IARC meta-analysis, based on
46 studies and 6257 cases, yielded an
estimate of 1.24 (95% confidence interval
1.14 to 1.34)." The estimate of Enstrom and
Kabat is consistent with both an increased
risk of lung cancer (the confidence interval
includes the IARC estimate of 1.24) and no
effect. Adding the resuit from Enstrom and
Kabat to the IARC analysis reduces the
pooled estimate to 1.23.

The observed relative risk of 0.99 is
based on'the smoking status of husbands in
1959, but many would have quit by 1998,
particularly in California. Table 8 in the
paper confirms this; in 1959 63% of ever
smoking husbands were current smokers
compared with 26% in 1998. This exposure
miselassification would mask the association
between exposure to environmental tobacco
smoke and lung cancer.

IARC’s classification of environmental
tobacco smoke as a human carcinogen was
based on the full scope of evidence; observa-
tional studies, carcinogenic components of
environmental tobacco smoke, experimen-
tal models, and biomarker studies. Addition-
ally, active smoking is an established cause of
lung cancer, and knowledge of mechanisms
of carcinogenesis implies no risk free level of
exposure to tobacco smoke. Ensrom and
Kabat's conclusions are not supported by
the weak evidence they offer, and, although
the accompanying editorial alluded to
“debate” and “controversy,” we judge the
issue to be resolved scientifically, even
though the “debate” is cynically continued
by the tobacco industry.

Allan Hackshaw deputy director
Cancer Research UK and UCL. Cancer Trials
Centre, University Coliege London, London

NWI1 2ND
allan.hackshaw@ctcuclacuk

Competing interests: None declared.
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Inverse correlation of smoking and
education should have raised suspicion

Eprtor—It is well known that smoking is
inversely correlated with education level; the
highest percentage of smokers is found
among those people who have not com-
pleted high school. This inverse correlation
of smoking and education has been true for
many years. It is referred to in the 15th edi-
tion (1977-9) of the Encyclopedia Britannica.
Clearly, this casts suspicion on the data entry
and the programming used by Enstrom and
Kabat to perform their analysis, because
they find that the highest frequency of
smoking is associated with the highest level
of education.

From their table 2 (male never smokers)
and table 3 (female never smokers) sorted by
smoking status of spouse, they show that the
heaviest smokers (240 cigarettes/day) are
more likely to have completed high school
than are non-smokers. Further, among smok-
ers, they show that for those smoking a higher
number of cigarettes the likelihood of
completing high school is greater.

Because the “never smoked/formerly
smoked” group does not show the expected
higher proportion of high school graduates,
this implies that there were a sizeable
number of smokers included among the
non-smokers; that would account for the
spouses of “non-smokers” not exhibiting a
lower rate of heart disease.

John H Glaser independent researcher

4 Woodpark Circle, Lexington, MA 02421, USA
glasej@alum.mitedu
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Secondhand smoke does cause
respiratory disease

Eprtor—The report by Ensorom and Kabat
confirms that exposure to secondhand
smoke causes injury to the respiratory
system with the finding of a combined
increased mortality risk for men and women
for chronic obstructive pulmonary disease
(reladve risk 1.65, 95% confidence interval
1.0 to 2.73)." This is consistent with other
investigations that show the sensitivity of the
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respiratory system to secondhand smoke at
all ages and in different settings. In Hong
Kong several studies have shown that the
exposure of infants to secondhand smoke in
utero or postnatally in the home was linked
to higher consultation rates and hospitalisa-
tion for respiratory and other illnesses.’
Smoking in the home was clearly associated
with bronchitic symptoms in a cohort of pri-
mary school children, independenty of
ambient air pollution.’ In an adult work-
force, workplace exposures to passive smok-
ing were associated with significant excess
risks (66% to 212%) for all respiratory symp-
toms and increased healthcare costs.’ In a
population survey the prevalence of second-
hand smoke exposures at work was 47.5%
among non-smoking full time workers com-
pared with only 26% at home. People
exposed at work were 37% more likely to
consult a doctor for respiratory illness. The
increased healthcare costs for primary care
alone among three million workers was esti-
mated at US$29m (£18m; €26m) annually®
Four independent case control studies on
lung cancer and passive smoking in Hong
Kong, reviewed by the United States
Environmental Protection Agency, gave an
overall relative risk of 1.48 (1.21 to 1.81).

In other words, we have epidemics of
respiratory disease in Hong Kong caused by
secondhand smoke. However, because of the
way in which the Enstrom and Kabat paper
was presented little or no attention will be
paid in media reports to the findings on
mortality risks from respiratory disease.
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Doubts about effectiveness of age
adjustment

Epitor—According to Enstrom and Kabat’s
figures the greater had been a man’s
cigarette consumption in 1959 the less
likely, it seems, was the death of his wife from
coronary heart disease.’ However, an age

bias existed in those women at the outset. In
1959 their mean age decreased with spousal
smoking, such that the wives of men
smoking 40 a day were a mean four years
younger than wives of men smoking one to
19 a day, probably as a consequence of early
death of smoking husbands of similarly aged
wives (table 3 on bmj.com).

During the study period mortality from
coronary heart disease fell by about 15%
every four years! The “passive” smokers
were therefore predominantly from later
cohorts for whom, age for age, mortality
from coronary heart disease had fallen
significantly in comparison to controls. The
same argument applies to never smoking
husbands of smoking women who had an
average age four to five years lower than
controls (table 2 on bmj.com). Adjusting for
age alone will not remove this interaction of
age and time of observation.

Moreover, the Cox proportional hazard
model is critically dependent on assumed
proportionality between two survival curves
at all points following entry to the study.
Mortality from coronary heart disease
increases almost exponentially for most of
adult life and the mortality curves of risk
groups for coronary heart disease differ not
only in scale but also in doubling time. As
such their survival curves cannot be propor-
tional, yet this was not tested.

The effectiveness of age adjustment in
this study is questionable, the year of obser-
vation should have been taken into account,
and the statistical method is potendally
unsound. The biological implausibility of
the trend in relative risk may well be an
expression of systematic bias in the method.
Eugene Milne medical divector
Northumberland and Tyne and Wear Strategic
Health Authority, Newcastle General Hospital,

Newcastle upon Tyne NE4 6BE
eugene.milne@niwha.nhsuk
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Tobacco industry publishes
disinformation

Epitor—The American Cancer Society
does not agree with the condusions of
Enstrom and Kabat in their analysis of envi-
ronmental tobacco smoke in the cancer pre-
vention study 1 (CPS-I).' Their study is fatally
flawed because of misclassification of expo-
sure. The cancer prevention study was
started by the society in 1959 to measure the
effects of active smoking, not to collect valid
estimates of exposure to environmental
tobacco smoke. No information was
obtained on sources of exposure to environ-
mental tobacco smoke other than the smok-
ing status of the spouse. Tobacco smoke was
so pervasive in the United States in the
1950s and 1960s that virtually everyone was
exposed, at home, at work, or in other
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settings. Enstrom and Kabat essentially
compare non-smokers, married to a smok-
ing spouse, with non-smokers with other
sources of exposure to environmental
tobacco smoke. Misclassification of expo-
sure is compounded because no infor-
mation was collected on the smoking status
of the spouse between 1972 and 1999. Non-
smokers whose spouses reported smoking
at the start of the study are classified as
“exposed” even if the spouse quit, died, or
the marriage ended during this interval.
This problem is not solved by the 1999
resurvey of survivors, since these represent
only 2% of the original analytic cohort and
5% of those followed after 1972. Other seri-
ous flaws of the Enstrom and Kabat paper
are discussed elsewhere.’

This is the second attempt by tobacco
industry consultants to publish flawed
analyses of environmental tobacco smoke
using cohort studies from the American
Cancer Society.* Sadly, the forum in which
such studies are influential is not the
scientific world—scientists recognise these
studies for what they are—but in communi-
tes that are considering clean air laws.
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Peer review and press release

Epiror—The questions raised about the
validity of the data reported by Enstrom and
Kabat call into question the adequacy of the
peer and editorial review of the paper at the
BM].! Apparently no one with special exper-
tise in research on the health effects of pas-
sive smoking was involved in the review of
this paper. In an area as complex as this—to
which massive reports have been
devoted’ *—one or more persons with epide-
miological expertise and an extensive
knowledge of the literature on this subject
should have been involved in the review of
this paper. The obligation to find such a
reviewer is heightened when one considers
the authors’ conflicts of interest and the fact
that the paper challenges a huge body of
evidence in an area of enormous public
health importance.

The BMJ’s press release for this paper
looks as if it was written by the tobacco
industry. It refers to the “already controver-
sial debate on the health impact of passive
smoking” and mostly parrots the views of
Ensoom and Kabat. In its eight paragraphs,
the release allocates three words to the
study’s limitations. The coup de grace is that

BM] VOLUME 327 30 AUGUST 2003 bmj.com

the release does not mention the authors’
conflicts of interest This problem is not
unique to the BM]. An analysis of press
releases issued by seven medical journals
(including the BMJ) included 23 studies that
were industry funded; only 22% of the
corresponding press releases revealed the
source of funding.!
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Agreeing the limits of conflicts of interest

Epiror—The paper by Enstrom and Kabat'
raises the issue of how much conflict of
interest can editors reasonably allow before
the findings and interpretation of a particu-
lar study are rendered unsafe or, at the very
least, 100 uncertain to be a substantive scien-
tific contribution?

If we think that there really is a limit to
the degree of conflict that we judge reason-
able, as some responses to the Enstrom and
Kabat paper seem to imply, then criticism
should be directed to the medical commu-
nity for having such imprecise thinking over
conflicts of interest. In pharma sponsored
studies, we mostly allow conflicts provided
they are reported accurately. We deplore
them in tobacco sponsored research. But
there are many examples of how both
industries have tried to undermine the inde-
pendence and rigour of research, bias policy
makers, and gouge huge profit from disease.

In papers from the pharma industry we
publish a statement about the role of the
funding source in the design, conduct,
analysis, and reporting of the data for all pri-
mary research, irrespective of who the spon-
sor might be (for-profit, not-for-profit etc).
No such statement appears in the Ensrom
and Kabat paper—would this have helped
readers judge the safety and reliability of
their research?

Could this paper therefore provide a
useful opportunity for us all to clarify what is
an acceptable conflict, for readers, research-
ers, and editors alike, and how that conflict
should be reported? Could we agree also

about how to handle these matters during
prepublication peer review (should the
extent of the conflict be a factor, in addition
to the science, in deciding acceptance or
rejection?)—well before they might confuse
an already difficult scientific issue of great
public concern?
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Background must be examined

Epitor—The reviews of the paper by
Enstrom and Kabat and the responses to
them raise serious concerns about this
paper,’ strengthened by what has since
emerged about one of the author’s links to
the tobacco industry. As an editor who has
been misled by an ostensibly independent
scientist later found to be a consultant for the
tobacco industry, I am hesitant to criticise
others who may find themselves in a
potentially similar position as discovering
the full story can be lengthy and painful®
One must consider not just the sdentific
merits of what was published but also the
many analyses that could be but were not.
One must also scrutinise carefully statements
that could be genuine differences of
interpretation but may reflect other motives.
Especially where passive smoking is con-
cerned, it is essential to examine the
background to the swdy, given the un-
precedented resources used by the
tobacco industry in their attemnpts to create
uncertainty.

What should happen now? The BM}
often responds to controversial papers by
simply counting responses for and against.
This is insufficdent, given the many unan-
swered questions raised by industry docu-
ments about the part played by senior
tobacco industry executives and their con-
sultants in this paper.! When faced with
similar questions about a paper we pub-
lished on passive smoking we undertook a
full investigation, producing evidence that
was subsequently used successfully in a legal
action in Switzerland." Without prejudging
the outcome, such a review would, prima
facie, also seem to be justified in this case.
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Authors’ reply

Eprror—Owing to the charged atmosphere
surrounding the issue of passive smoking,
our paper provoked strong reactions on
bmj.com. The most disturbing reactions
have come from the enforcers of political
correctness who pose as disinterested scien-
tists but are willing to use base means to
trash a study whose results they dislike. They
have no qualms about engaging in personal
attacks and unfounded insinuations of
dishonesty rather than judging research on
its merits.' The resulting confusion has mis-
led many readers and diverted attention
from the facts of the study.

Since 15 May Michael Thun of the
American Cancer Society has led a cam-
paign to discredit our study, including his
letter above. However, almost every sentence
in his letter is misleading, and he disregards
key information in the full version of our
paper. Contrary to the title of his letter, we
have presented an accurate analysis of the
California cohort of the cancer prevention
study I (CPS I), not disinformation, and it
comes from the University of California, Los
Angeles, and the State University of New
York, Stony Brook, not the tobacco industry.

Anyone who reads the full version of the
paper and our response to the reviewers of 9
January* will see that in fact we provided
detailed evidence that refutes the claim that
our study is “fatally flawed because of
misclassification of exposure” Contrary to
Thun’s unsubstantiated assertion that
“tobacco smoke was so pervasive in the
United States in the 1950s and 1960s that
virtually everyone was exposed, at home,
work, or in other settings,” the table shows
that most female never smokers married to
never smokers were not exposed. It also
shows that 1959 spousal smoking was
strongly related to self reported total
exposure to environmental tobacco smoke
as of 1999, in spite of the misclassification of
exposure that occurred over 40 years.

Thun also attempts to minimise our
recontact of survivors in 1999. Instead of the
2% and 5% he cites, we obtained 1999
responses from 8.7% (3094/35561) of the
subjects alive on 1 January 1960, from 35.6%
(3094/8693) of the subjects known to be
alive as of 31 December 1998, and from
about 45% of the subjects who actually
received the questionnaire (see table 1 and
text of full paper). In addition, we have
shown in tables 2 and 3 that the 1999

respondents were reasonably representative
of the 1959 subjects. Thun claims that “mis-
classification of exposure is compounded
because no information was collected on the
smoking status of the spouse between 1972
and 1999, but he completely ignores table
9. This table clearly shows that results for
coronary heart disease for follow up periods
of 6,7, and 13 years, when exposure misclas-
sification would be minimised, were the
same as the results in tables 7 and 8 for
follow-up periods of 26 and 39 years.

Furthermore, although Thun is in a
position to check our results by analysing
the data from CPS ], he has yet to identify a
single error. His attack should be seen for
what it is—an attempt to discredit work that
is at variance with the position he is commit-
ted ta. However, the evidence for the health
effects of passive smoking is neither as con-
sistent nor as iron clad as Thun wants to
portray it. Rather, the widely accepted
evidence is the result of selective reporting
of data and, when necessary, attempts to
suppress divergent data. Qur paper provides
a prime example of these tactics.

Horton has posed serious questions
regarding the issues of conflict of interest and
the difficulty of determining the credibility of
research findings, particularly those that
involve tobacce industry funding. We suggest
four things be done for controversial papers
such as ours. Firstly, the integrity of the
authors should be thoroughly and fairly
investigated. In our case, we both have a sub-
stantial record of accomplishment in con-
ducting relevant epidemiologic studies and,
until now, we have never had our professional
integrity challenged. Secondly, full disclosure
should be made regarding conflicts of
interest, as has been done with our paper. We
want to make clear that the tobacco industry
played no part in our paper other than
providing the final portion of the funding.
The tobacco industry never saw any version
of our paper before it was published, never
attempted to influence the writing of the
paper in any way, and did not even know the
paper was being published until it became
public. In addition, we have never testified on
behalf of the tobacco industry, never owned
any stock in the tobacco industry, never been
employees of the tobacco industry, and wouid
never have accepted tobacco industry funds if
there had been any other way to conduct this
study. However, full disclosure must be
required of all authors and organisations. In

Self reported total exposure to environmental tobacco smoke among female never smokers in the
Galifornia cohort of the cancer prevention study | by smoking status of spouse (taken mainly from

tables 4 and 5 of full paper)

History of regular exposure {o cigareite smoke from oihers in

work or daily life as of 1999 (%)

Smoking stalus of spouse

None Light Moderate Heavy

Low exposure:

Married to a never smoker as of 1959 61.7 243 109 3.1

Married to a never smoker as of 1972 63.6 239 9.7 28

Never married to a smoker as of 1999 76.7 16.1 5.3 19
High exposure;

Married to a smoker of 40+ cigareties per day as of 1959 16.2 125 475 238

Exposed 40+ years to a smoking spouse as of 1999 141 205 443 211
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particular, what are the competing interests
of Thun, and where does the American Can-
cer Society get its funds? Thirdly, and most
importantly, the integrity of the underlying
data must be thoroughly and fairly investi-
gated. The best way to resolve questions
about the validity of research findings is
through independent examination of the
underlying data, something that is now
required in principie by the Data Quality Act
for US studies with public policy implica-
dons.’ Fourthly, journals must be willing to
publish and discuss controversial findings, as
long as they meet the criteria of good science.

Regarding the comments of the working
group of the International Agency for
Research on Cancer (IARC), we have not
claimed that our study changes the weight of
the worldwide evidence on environmental
tobacco smoke and lung cancer, but it does
change the US evidence. When our results
are included, meta-analysis of US resuits on
environmental tobacco smoke and lung
cancer among both men and women yields
a summary relative risk of about 1.10 for
ever/never exposure, which is just on the
border of statistical significance. Our results
have an even greater impact with regard to
environmental tobacco smoke and coronary
heart disease, where meta-analysis of US
results, which constititute most of the
evidence, yields summary relative risks of
about 1.05 for current/never and ever/
never exposure. The end of our response to
the reviewers summarises the relative risks
for environmental tobacco smoke and
coronary heart disease by exposure status
for all US cohort studies’ Because of our
findings, we conclude that “the association
between exposure to environmental tobacco
smoke and coronary heart disease and lung
cancer may be considerably weaker than
generally believed.” Finally, we do not think
the weak association with lung cancer means
that environmental tobacco smoke “causes”
lung cancer, and we certainly do not think
that this issue is “resolved scientifically”

In response to Glaser and Milne, we
have used a standard method of analysis for
prospective cohort data: Cox proportional
hazards regression based on the SAS
PHREG program.' All results have been
properly adjusted for age at entry, which is
by far the strongest risk factor for death.
Tables 7 and 8 show that confounding vari-
ables such as education have virtually no
effect on the relative risks. Too much is
being made of statistical fluctuations in
tables 2 and 3. For a fair evaluation of our
study, it must be put in perspective with
all other similar studies, which has not yet
been done.

Finally, we too are in favour of the
strongest possible protections for non-
smokers. However, the attempt to suppress
any divergent results because of their possi-
ble effect on public policy can only harm
science in the long run. In a rational society,
there are ample grounds for regulating
involuntary exposure to tobacco smoke
without manipulating scientific results. What
is most dangerous is the willingness to

BMJ VOLUME 327 30 AUGUST 2003 bmj.com



Letters

distort the truth to defend one's position,
claiming all along that science and right-
eousness are on one’s side.

James E Enstrom researcher

School of Public Health, University of California,
Los Angeles, CA 90095-1772, USA
jenstrom@ucla.edu

Geoffrey C Kabat associate professor

Department of Preventive Medicine, State

University of New York, Stony Brook, NY
11794-8036, USA
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2 Enstrom JE, Kabat GC. Response 1o BMJ/2002/011163
Manuscript Decision. BM} 2008. bmj.com/cgi/content/
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Data Quality Act and OMB Guidelines. Guidelines for
ensuring and maximizing the quality, objectivity, wiility,
and integrity of information disseminated by federal agen-
cies;  notice; blication.  Federal i
2002;67(36):8451-60. (Friday, 22
wwwisrLuiuc.edu/qrd/iq/public/data-quality-
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So Y. The PHREG procedure. In: SAS/STAT software. SAS
technical report P-229. Cary, NC: SAS Instioue, 1992.
supportsas.com/documentation/onlinedoc/indexchtml
{(accessed 19 Aug 2008).

|
Summary of rapid responses .

Eprror—More than 140 readers responded
to Enstrom and Kabat’s paper and Davey
Smith’s editorial.' * Some of the passion and
most of the science is captured in the letters
above. What follows is a necessarily brief
overview of the remaining ones. The debate
started with some orthodox critical com-
ment on the paper: the analysis underest-
mated the risk to passive smokers, was
underpowered, distorted, poorly reported,
placed out of context, or just plain wrong.
The two main contentions were that a smok-
ing spouse is a poor proxy for passive smok-
ing (because everyone smoked in the 1950s,
so people with non-smoking spouses were
still exposed at work), and that many quitters
are misclassified as smokers. Both would
reduce the difference in mortality between
exposed and non-exposed groups. In gen-
eral, the criticisms were poorly substant-
ated; only four letters (3%) referred to actual
data in the paper.

The discussions then widened to a
number of more or less polite exchanges
starting with the evils of the tobacco
industry (too numerous to be repeated
here), and the competing evils of drug com-
panies that make nicotine replacement
therapy. Neither side expressed their own
view. Many readers were angry with the BMJ
for publishing this study. More were angry
about the “tabloid” cover on the journal, and
the press release, which they said was sensa-
tional and misleading. Some thought the
BM]’s editors were naive, others thought we
were stupid, mad, or irresponsible, and a few
suggested darker motives including raising
our impact factor by publishing a citable
paper. There were calls for a retraction, and
one for an internal inquiry. Here are a few
typical comments. “It is saddening that a
prestigious publication such as BMJ has low-
ered its publication standards to the point of
letting a piece of rubbish occupy its columns
and amplifying it with a complaisant
editorial” “I cannot believe that a reputable
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journal such as the British Medical Journal
can seriously print such a flawed swdy
except to increase readership and create
controversy” and “BMJ, what have you
done?” The outrage had three themes: the
'study was bad for public health and should
not have been published. Its conclusions
were unreliable because the tobacco indus-
try paid for them. And the methods and
analysis were scientifically flawed. How
could the paper have got through peer
review? You can read our reviewers' com-
ments, and an original, unedited draft of
Davey Smith’s editorial on bmj.com.

A dozen or 5o readers defended us. “You
are to be congratulated for having the cour-
age to publish research that, while politically
incorrect and therefore destined to be exco-
riated by the anti-smoker lobbyists (many of
whom work for anti-smoking organizations
and therefore have obvious conflicts of
interest even if they refuse to cite them)
meets these criteria. Take solace that you are
only being bashed verbally—Galileo paid a
greater price for promulgation of his
research that challenged the worldview of
the catholic majority,” wrote the director of
facilities at an American university. She had
no competing interests to declare.

Neither did most other respondents,
despite some giving tell tale addresses such
as Smoke Free Educational Services Inc,
Smoke Free Pennsylvania, Adults Saving
Kids, and Forces International (an advocacy
group for smokers). One reader thought the
BM] was being ironic, asking them for a
competing interest statement, and a few oth-
ers simply wrote “I enjoy smoking” or “I quit
smoking” Enstrom and Kabat wrote over
200 words explaining their funding and
competing interests, but it wasn't enough.
Both were accused of “swimming with
sharks” and asked to clarify their dealings
with the tobacco industry. One of them,
Geoffrey Kabat, did so, adding, “To imply
that skepticism about the ‘weak association’
of passive smoking with heart disease and
lung cancer is due to influence from the
tobacco industry is simply wrong-headed.
There is legitimate debate about the effects
of passive smoking on heart disease and
lung cancer. The evidence is not as uniform
or as strong as the activists and scientists
with extra-scientific. agendas make out”
James Enstrom has clarified his dealings
with the tobacco industry in BM]/2003/
084269. Richard Horton, the editor of the
Lancet, concluded that the entire medical
community is guilty of muddled thinking on
conflicting interests.

Many letters were highly charged and
hostile. “It is astounding how much of the
criticism springs from Ad Hominem argu-
ment rather than from scientific criticism of
the study itself,” wrote a “private citizen”
from Philadelphia PA.“As a publisher of the
leading Austrian medical online news serv-
ice I feel quite embarrassed following the
debate on this article. Many postings look
more like a witch hunt than a scientific
debate,” wrote another. It got bitter, and at
times personal. A great read for anyone

who enjoys a scrap. Disappointing for
readers looking for a dispassionate
appraisal of Enstrom and Kabat's study and
its implications.

Alison Tonks associale editor

BM)

1 Enstrom J, Kabat G, Environmental wbacoo smoke and
1obacco related mortality in a prospective study of Califor-
nians, 1960-98, BMJ 2003;326:1057-61. (17 May)

2 Davey Smith G. Effect of passive smoking on health. 8M/
2008:326:1048-9. (17 May)

Comment from the editor

EpiTor~I can't respond to all the points
raised in this debate, and 1 thought I would
simply share some reflections.

Firstly, we've considered again whether
we should we have a blanket policy of refus-
ing to publish research funded by the
tobacco industry. We've twice considered
this question in the BMJ and twice decided
against. The BM/ is passionately antitobacco,
but we are also passionately prodebate and
proscience. A ban would be antiscience.

Secondly, we are not in the “truth” busi-
ness. Scientific truths are all provisional.
Most of science falls away as new paradigms
emerge. This doesn’t mean that we are in the
“lies” business, but we are in the “debate”
business. We judged this paper’ to be a use-
ful contribution to an important debate. We
may be wrong, as we are with many papers.
That’s science.

Thirdly, with research papers we first ask
if we are interested in the question. We must
be interested in whether passive smoking
kills, and the question has not been
definitively answered. It's a hard question,
and our methods are inadequate.

We then peer review the study, but we
are well aware of the extreme deficiencies of
peer review. Of course the sudy we
published has flaws—all papers do—but it
also has considerable strengths: long follow
up, large sample size, and more complete
follow up than many such studies. It’s too
easy to dismiss studies like this as “fatally
flawed,” with the implication that the study
means nothing.

Fourthly, 1 found it disturbing that so
many people and organisations referred to
the flaws in the study without specifying
what they were. Indeed, this debate was
much more remarkable for its passion than
its precision.

Richard Smith editor
BM)

Competing interests: RS is the editor of the BM)
and accountable for all that it publishes.

1 Enstrom JE, Kabat, GC. Environmental tobacco smoke and
obacco related mortality in a prospective smdy of Catifor-
nians, 1960-98. BM] 2008;326:1057. (17 May)
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Letters appearing here are an edited selection of rapid
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We ask for all letters to the editor to be submitted as
rapid responses via bmj.com

For advice see: bmj.com/rapidresponses
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January 9, 2003

UFull Text of this article
To: Editor Roger Robinson : DEmail this article to a friend

Dgespond to this article
From: James E. Enstrom %}3” me when:

New articles cite this article !

Geoffrey C. Kabat

RE: Response to BMJ/2002/011163 Manuscript Decision

Our response is given below in bold italics throughout the very helpful comments received from the editorial
committee, two reviewers, and Professor Evans. We have done extensive new analyses in order to fully
address the exposure misclassification issue and other major points and have presented our results in revised
text and tables. Our revised paper is submitted along with this response. Because of the word limitation
imposed on the text of the paper, many of the details in our response are not in the paper.

Date: Fri, 15 Nov 2002 07:59:20 -0800 (PST)
Subject: BMJ -- Manuscript Decision

Dear James E Enstrom:

MS ID#: BMJ/2002/011163

MS TITLE: ENVIRONMENTAL TOBACCO SMOKE AND CORONARY HEART DISEASE
MORTALITY IN THE AMERICAN CANCER SOCIETY CANCER PREVENTION STUDY, 1960-98

Report from the BMJ's editorial advisory committee meeting - 11th November 2002. Members of the
committee were:

o Roger Robinson (Chair and note taker) o Nick Freemantle o Christopher Martyn o Stephen Evans

The editorial committee makes the final decisions on accepting original papers submitted to the journal.
A little over 10% of papers reach this stage, and to do so they have passed a preliminary screening by one
or more of the editors, and have received a reasonably positive external review. These comments are an
attempt to summarise the discussions of the editorial committee. They are not an exact transcript.
Referees reports are always fully taken into account by the committee, but the final decision on
acceptance or rejection of a paper rests with the editorial committee, who take into account not only the
scientific merits of the paper but also its originality and interest to a general readership in comparison

with other submitted papers. We are only able to accept a small proportion even of the good papers
submitted to us.

Decision: Reject but offer to review a substantially revised and shortened paper

Nature of decision: Majority



1. We recognised that this is a large and important data set, and also that this is a controversial and
political area, with the BMJ having a general policy in favour of reducing smoke exposure. We therefore
think it important that we should be prepared to present contrary findings provided everything has been
done to ensure their validity. However, we do have concerns on that point, some of which are listed below

and some are dealt with in the epidemiological and statistical reviewers' reports. We will only be happy to
accept a revision if all these points are satisfactorily dealt with.

We have provided a point-by-point response below.

2. The paper at present is very long, and it needs to be reduced to not more than 2,500 words, with as

many tables as are necessary. For reasons explained below, the meta-analysis should be omitted, and this’
will allow for substantial shortening.

The paper now has 2,500 words and 10 tables. Additional material can be put in the electronic version. The
meta-analysis has been omitted, although comments about it are included in our responses below.

3. The data you are presenting are those from the California Subset of CPS. In places we were confused
as to whether it was this or the whole of CPS I that was being discussed and even more confused on the .
penultimate page when you mention CPS II. We think you should essentially stick with California CPS.

We have limited the text to California (CA) CPS I, except for brief reference to previous ETS findings from
the whole CPS I (references 10, 11, 16). No reference is made to CPS II.

4. We do not want the meta-analysis. It does not include all the mention we would normally want in a
meta-analysis, for example on tests for quality of studies and publication bias, as well as all the data in
the form of 2x2 tables for each study. You can include one paragraph in the discussion about how this

study compares with other studies, and to what extent the confidence intervals in this study overlap with
those of previous studies.

We have omitted the meta-analysis but have included a few sentences comparing our findings with those of
other ETS studies and estimating the impact of our CHD findings on a new meta-analysis. However, we hope

that we might be able to discuss with you at a future time why our meta-analysis represents an important
contrast to the 1997 BMJ meta-analyses (references 4 & 8).

5. Our understanding is that the weakness of CPS I from the point of view of answering this question was
the possibility of misclassification, on the basis of just using baseline smoking status in 1960. The strength
of this study is that you have information on current status in CPS - CA on the basis of the 1999
questionnaire. But we think that you must acknowledge more fully that this questionnaire had a low
response rate, and furthermore, that it did show evidence of misclassification. You should also
acknowledge that misclassification will tend to bias the findings towards the null.

In the Methods and Results we now clearly acknowledge the low response rate of the 1999 questionnaire, its

evidence of misclassification, and the fact that nondifferential misclassification will tend to bias the findings
towards the null.

6. We do think there is a great potential for measurement error, and therefore misclassification over ETS
exposure, possible misclassification of causes of death, and loss to follow-up.

We have dealt with the issues of misclassification of ETS exposure and causes of death and loss to follow-up
in a number of ways. We have revised the presentation of our results (see new Tables 4-9) to make maximum
use of smoking data from 1959, 1965, 1972, and 1999. We have added new results for subjects aged 50+
years at entry (born before 1910) and for subjects redefined as of 1972 and 1999—nboth of these subgroups



have less ETS exposure misclassification, particularly the females. See Tables 4-6 for exposure data and
Tables 7 & 8 for RRs. Also, we have presented RRs for the short follow-up periods of 1960-65, 1966-72, and
1973-85 using the 1959, 1965, and 1972 definitions of smoking status (Table 9). Misclassification would
presumably be less than that shown in Tables 4-6 during these short periods. During 1960-65 follow-up was
99% complete and ACS obtained death certificates for almost all deaths (see Table 1). Also, we have shown
in Tables 2 & 3 that the proportion of subjects withdrawn/lost to follow-up through 1998 or with unknown
cause of death was not related to their spousal smoking status. The short-term RRs are no different than the

long-term RRs. Other ETS cohort studies have not presented these kinds of misclassification and follow-up
details, and yet these errors exist in the other studies.

7. The strengths of this study are its size and the length of follow-up. But these advantages may be partly

illusory. The quality of the data is more important than the size of the study, and a very long follow up
may tend to bias results towards the null.

We have discussed the quality of the data in terms of follow-up status (Table 1), spousal smoking status
(Tables 2 & 3), and misclassification (Tables 4-6). RR results for 26- & 39-year follow-up periods are in
Tables 7 & 8, and RR results for 6-, 7-, & 13-year follow-up periods are in Table 9. All RR results are null.
While it is possible that a very long follow-up may tend to bias results toward the null, no positive ETS
relationships were found during the short follow-up periods. A very strong positive relationship with active

cigarette smoking was found during the full 39-year period (Table 10), showing that true relationships can
be detected with great precision in this cohort.

8. Professor Evans' statistical report raises some detailed questions about the numbers in the tables,
particularly tables 2 and 3 and these issues are raised in his report.

The numbers in the tables are clarified in our new tables and in our response to his statistical report.

In order that there should be no misunderstanding, I must make it clear that the present status of the
paper is that it is rejected, but that we are prepared to review a revision, but with no promise about final
acceptance. The following points are the ones that we always make to authors from whom we are inviting
revisions, and you will need to take all these into account if you do decide to resubmit.

We hope that our revised paper and responses are satisfactory, but if not we hope you give us a final chance
to resolve any remaining issues because we believe that we have been able to successfully address most of the
concerns that you have and to greatly strengthen the paper in the process.

Original papers in the BMJ are now published in two forms - a full version on our website and a shorter
version in the printed journal. For a full explanation of our ELPS (electronic long, paper short) system
see the Editorial by Mullner and Groves in our issue of 31 August 2002 (Vol 325, p. 456), which you can
access at http://www.bmj.com/cgi/reprint/325/7362/456.pdf. As you will see, we only need from you the revised version of

the full paper, and the main text of this should not exceed the word count given below. We will produce the shorter
version.

When you revise and return your manuscript, please take note of all the following points. The commonest reason for us to
have to bounce papers back to authors after revision is that some of these points have not been attended to. The paper

will not be accepted until they all have. Even if the item was correct in the original draft, you need to check that it has not
slipped out in the revision:

a. In your covering letter indicate point by point your replies to the points made by the referee and the editorial committee
and how you have dealt with them in the paper. Within the word limit it will probably not be possible to deal in any detail
with all these points in the paper itself but we would like your answers in the covering letter.



Instead of a covering letter, we have provided a detailed reply in bold immediately following each point made by
the editors and reviewers.

b. Do not exceed 2500 words of text. Please include a word count on the title page.

The word count is now 2,500.

¢. The titie should include the study design

The new title includes the "prospective study” design.

d. Please include a paragraph for "This week in the BMJ".

The proposed paragraph is:

Exposure to environmental tobacco smoke was not associated with mortality from tobacco-
related disease in a large prospective study.

Active smoking is an established risk factor for coronary heart disease, lung cancer, and chronic
obstructive lung disease. Whether exposure to environmental tobacco smoke is associated with
increased mortality from tobacco-related diseases is less clear, due to the difficulty of accurately
assessing exposure and other methodological problems. Mortality from coronary heart disease,
lung cancer, and chronic obstructive lung disease was investigated by Enstrom & Kabat(p)ina
large cohort of Californians with nearly forty years of follow-up. No association of exposure to
spousal smoking was found for any of the three outcomes in either males or females. In contrast,
active smoking showed a clear dose-related association with mortality from all three tobacco-

related diseases. Efforts to reduce active smoking are likely to have the greatest impact on
tobacco-related mortality.

e. Please include a box saying "what is already known on this topic" and "what this paper adds".

What is already known on this topic

Active smoking is an established risk factor for tobacco-related mortality.
Whether exposure to environmental tobacco smoke (ETS) is associated with increased

mortality from tobacco-related diseases is less clear, due to the difficulty of accurately
assessing exposure and other methodological problems.

What this paper adds

o

e}

(o]

We investigated tobacco-related disease mortality as a function of spousal smoking in a large
cohort study with forty years of follow-up and periodic updating of exposure information.

No association of exposure to spousal smoking was found with mortality from coronary heart
disease, lung cancer, or chronic obstructive lung disease. v

The findings from this large study suggest that the effects of ETS exposure may be smaller
than generally believed. This is consistent with the greater dilution of ETS compared to
directly inhaled smoke.

Efforts to reduce active smoking are likely to have the greatest impact on tobacco-related
mortality.

f. Please include the names and positions of the authors on the title page. Make sure that the name and contact details of
the corresponding author are clearly shown on the title page. Include the email address if there is one.

The author information and contact details are on the title page.



g. Please supply signatures of all the authors, and signed competing interests forms for each author, if you have not
already done this.

Signed competing interest forms have been faxed to BMJ.

h. Please include a contributorship statement at the end of the paper, with the name of the guarantor. We require
contributors to disclose details of their own and their funders' roles in the study.

The contributorship statement for the authors has been included at the end of the paper. None of the funders has

had any control over the extended follow-up or analysis of the study. None of the funders have seen this
manuscript or had any role in its preparation.

i. The guarantor must provide us with a signed statement that he/she accepts full responsibility for the conduct of the
study, had access to the data, and controlled the decision to publish (see editorial by Richard Smith, BMJ 2001,323:588).

James E. Enstrom is the guarantor and he accepts full responsibility for the conduct of the study, had access to

the data, and controlled the decision to publish. This statement has been included on the competing interest
form, which has his signature.

j- Please inciude a statement about ethical approval and about funding.

ACS initiated the study in 1959 and conducted follow-up through 1972. Extended follow-up through 1998 has
been conducted at the UCLA School of Public Health with funding from the University of California Tobacco-
Related Disease Research Program and the Center for Indoor Air Research. This statement about funding has

been included at the end of the paper. The UCLA IRB has approved this research study involving human subjects
during the time research has been conducted at UCLA.

k. Do not exceed 24 references

There are now 21 references.

I. We would like your revision back with us within two months of your receiving this report: earlier is better!
We have replied within the requested time period.

Yours sincerely, Professor Roger Robinson FRCP

Reviewer 1 Comments for the Author

Name: Kenneth J. Rothman

Position: Senior Scientist

This is a potentially important study that presents relevant data on a topic of broad interest. These data should
be published. Before publication, however, the presentation could use improvement in a couple of areas.

The major concern is insufficient attention in the manuscript to a potentially important source of bias,
nondifferential misclassification. In previous studies, which found a relation between ETS and CHD mortality,
there was less need to be concerned about bias from nondifferential misclassification than in this study, because
nondifferential misclassification can explain a null effect but will not falsely produce a positive finding. But
here the finding is essentially null. As a result, the authors ought to be preoccupied with the extent to which

nondifferential misclassification exists in their study population, and the extent to which it has biased their -
findings.



While the reviewer has raised an important issue, he apparently does not realize that very few of the previous
studies actually found a significant positive relation between ETS and CHD mortality. While many previous
studies have found RRs above 1.0, most RRs were NOT significantly different from 1.0 and thus constitute
NO relationship. See the ETS-CHD meta-analysis table of US cohort studies at the end of our response
(taken from the original version of our paper). It was only when these largely insignificant results were
combined in a meta-analysis that a significant summary RR resulted. The other cohort studies have not
addressed the impact of smoking misclassification or exposure misclassification on their results.

Certainly some nondifferential misclassification exists in this study. Smoking in a spouse is not the only source
of environmental tobacco smoke. The most important additional source would likely be workplace exposure
(which is documented in the data presented in table 4), but there are also other sources of exposure that those
with nonsmoking spouses will have experienced. Also, some people with a smoking spouse may get little
exposure, depending on the when and how the spouse smokes. The net result will be nondifferential
misclassification and bias toward the null. What can be done about it? One thing is to focus on this problem in

the discussion section. Another is to present a sensitivity analysis that shows the extent to which nondifferential
misclassification may have biased the study results.

In response the reviewer’s comments, we have included additional data and discussion regarding exposure
misclassification. We have now determined that exposure misclassification is substantially reduced in certain
subgroups, such as, subjects aged 50+ years at entry (Table 4), subjects defined as of 1972 (data not shown),
and subjects defined as of 1999 (Table 5). Also, misclassification is relatively small in the key reference
group, never smokers whose spouse never smoked. In spite of its limitations, our data clearly show that
spousal smoking is related to total self-reported ETS exposure, particularly for women.

We demonstrate with an example similar to one in Rothman & Greenland, MODERN EPIDEMIOLOGY,
P-128 that the effect of nondifferential exposure misclassification is not enough to obscure a true ETS-CHD
relationship if it existed, particularly among women. Using data from Table 4, the effect of nondifferential
misclassification on CHD RR is shown below for 1959 female never smokers aged 50+ years at entry,
assuming current spousal smoking increases CHD risk by 30% (meta-analysis RR=1.30).

1959 “Total ETS exposure” “Total ETS exposure” Actual

spousal (no misclassification) (nondiff misclass from Table 4) 1960-98 CHD RR

smoking None/ Moderate/ CHD RR None/ Moderate/ CHD RR (females aged 50+)
light heavy {m-a) light heavy (corrected) (Table 8)

Never (n) 100% 0% 1.00 93.1% 6.9% 1.021 (=.931+1.3x.069)

Current (c) 0% 100% 1.30 42.2%  57.8% 1.173 (=.422+1.3x.578)

RR(c/n) 1.30

1.150 (=1.173/1.021)  0.98 (0.91-1.06)

RR(c/n)=1.30 with no misclassification is reduced to RR(c/n)=1.150 with the level of nondifferential
misclassification shown in Table 4. However, RR(c/n)=1.150 is still greater than the measured RR=0.98
(0.91-1.06) for females aged 50+. A similar calculation for all females yields reduced RR(c/n)=
1.1557/1.045=1.106, which is still greater than the measured RR=1.01 (0.93-1.09). Misclassification is a
more serious problem among males and could obscure weak relationships and we acknowledge this.
However, this situation is true for the other ETS-CHD studies as well. Keep in mind that Table 4 shows

misclassification from 1959 to 1999 and exposure misclassification was less over shorter periods of time
based on Table 5 and other evidence.



Although not mentioned by the reviewer, we have examined smoking misclassification bias in Table 6 using
1965, 1972, and 1999 smoking data. Smoking misclassification is a bias away from the null but is not a
serious concern in our cohort because the level of misclassification is small and the RRs are close to 1.0.

Other changes that should be considered: 1) This is a cohort study, which has the theoretical advantage that it
can provide actual rate information, as opposed to case-control studies, which provide only relative risks.
Nevertheless, the authors report only relative risk. They should be encouraged to present actual rates for their
cohort, giving the number of deaths and the person-year denominators for all of the rates that they present. They
should also give a breakdown of the rates, with numerators and denominators, stratified by age and sex and
perhaps other variables as well as exposure. 2) The authors focus much too heavily on significance testing. I
consider this to be a mistake in itself, but even more so here when the issue is not so much the compatibility
between their findings and a null effect as it is between their findings and the previously reported non-null

results. They should discard their significance testing focus and instead emphasize only the magnitude of their
effect estimates and their confidence intervals.

1) The total number of deaths and subjects are included for each RR in Tables 7-9 and can be used to
calculate the actual (crude) death rate. Also, the 1960-98 age-adjusted death rate (DR) for all never smokers
Jor each cause has been presented Tables 7 and 8. The approximate age-adjusted DR by spousal smoking
Status can be obtained by scaling the overall age-adjusted DR with RR. There are a number of complications
that make it very difficult to present age-adjusted DRs instead of RRs: Jfew deaths in some age groups and/or
categories result in unstable age-adjusted DRs; the changing age distribution of subjects over 39 years of FU
means all deaths & person-years in later FU years are added to older age groups; difficulties in adjusting for
confounders; difficulties in calculating confidence intervals. Keep in mind that essentially all other ETS
cohort studies have presented RRs and not DRs, and we should not be held to a completely different

standard. However, additional age-adjusted DRs can be provided in a final version of an accepted paper
where considered particularly valuable.

2) We do not understand why the reviewer thinks we focus too much on significance testing. In fact, most of
our results are presented in the form of RR (95% CI) and we do not present any P-value statistical tests. The

reviewer continues to mistakenly assume that most of the previously reported results are non-null, when in
JSact they are largely consistent with our null results (see the meta-analysis table).

Reviewer 2 Comments for the Author

Environmental tobacco smoke and coronary heart disease mortality in the American Cancer Society
cancer prevention study, 1960-98

This is an important contribution to the literature an environmental tobacco smoke and coronary heart disease
mortality. It is not currently in a format suitable for the BMJ, having 10 tables and an appendix, but all the
information included (and more; see below) should be made available, by combined paper and web publication.
In this controversial area the easier it is for results to be checked and verified the better (as illustrated by the

previous analysis of the same cohort, their reference 8, which was published as a section of a highly partisan
paper on the issue and has been discredited because of this).

The present study presents data from follow-up over nearly 40 years of one section of the American Cancer
Society Cancer Prevention Study I (CPS I), representing about 10% of the overall CPS I cohort from which the
controversial analyses referred to above, for a shorter follow-up period, are available. Of formally reported
studies, the present one has about as much power as the largest previous study, from the American Cancer

Society Cancer Prevention Study II (their reference 23) and certainly adds substantially to the overview of all
findings.



Several major issues with presentation and analysis need to be dealt with, however.

The first - a crucial issue in this field - is that exposure measurement for environmental tobacco smoke is poor,
leading to substantial under-estimations of the strength of any associations. The important exposure is the
amount of ETS breathed into someone's lungs over many years. Proxy measures of this exposure are used -
reported global ETS exposure, or more commonly spousal smoking, which would relate to the amount of ETS
breathed in, although obviously it would be an imprecise measure of this. Because of the major effect of
personal cigarette smoking on risk of coronary heart disease, which would be impossible to adjust for in any
analysis, the appropriate analyses - as carried out here - are on never smokers with smoking spouses. Data on
misclassification are, appropriately, fully presented in this paper. What is seen is that there is misclassification
of own smoking status, with around 7% of the apparent never smokers in 1959 reporting that they were former
smokers in 1999, (among the relatively small number who were followed up in 1999). This could confound any
association between spousal smoking and outcome. Secondly, when using 1959 spousal smoking status over
10% of people whose spouse smoked in 1959 reported (in 1999) that they never lived with any smoker. Nearly
a quarter said that they had never had regular exposure to cigarette smoke from others in work or daily life.
Thus even misclassification of spousal smoking status seems to be substantial, and when it is taken into account
that spousal smoking status is only a proxy marker for the amount of ETS breathed into the lungs, it is clear that
there is a considerable amount of potential misclassification. The statement in the methods section, that this
misclassification will only lead to bias by a small amount, is potentially misleading and should be qualified. If
misclassification is differential then the degree we are talking about here could have a substantial effect. Only if

the misclassification is non-differential and the overall relative risk is very close to 1 can what is stated here be
accurate.

The present study has substantial data, given the very high proportion of participants who are now dead. It is
clear from comparing the event proportion in the follow-up to 1972 with the event proportion in the present
follow-up that the large majority of deaths occurred since 1972. Therefore an analysis could (and should) be
performed on participants who survived to 1972 and were followed up in 1972, for whom it is possible to
improve classification of never smoking status (the not inconsiderable proportion who either reported they were
former smokers or current smokers in 1972 would be excluded). More importantly, those whose spouses had
remained with them and reported being smokers in 1959, 1965 and 1972, would give much better classification
of time density and continuity of exposure. For this group spousal smoking should be related to coronary heart
disease mortality post-1972. The data are clearly available to the investigators to carry out this simple analysis.

The reviewer has made a very good suggestion. We have determined that the degree of exposure
misclassification between 1972 and 1999 is less than the misclassification from 1959 to 1999. A full analysis
0f 1973-98 RRs has been added, as well as new analyses for even shorter periods of 1960-65, 1966-72, and
1973-85. The 1965 and 1972 questionnaires asked about current smoking but not former smoking and thus
have been used to remove current smokers but not former smokers. Only the 1959 and 1999 questionnaires
collected full smoking histories. Additional analysis (see new Table 6) shows that the majority of 1959 never
smokers with a 1999 smoking history had smoked 10 or fewer cigarettes per day for only few years and had

quit before 1960. Active smoking misclassification among never smokers was not as serious as it appeared
before analyzing level and years of smoking.

The addition of the updated meta-analysis to the present paper is a valuable and necessary one. However no
case can be made for excluding the non-US studies (apparently 2 cohort studies). There is no a priori reason to
believe that ETS should have a different biological effect in the US and in what are, unfortunately, referred to as
"foreign" countries in the present paper. Indeed it is more likely that a distinction is drawn because some
differences in findings have been seen in previous meta-analyses. The meta-analyses that have been carried out
should report the heterogeneity statistics, and should also perform statistical tests for publication bias, given that
publication bias has been considered to be an important issue in the ETS field.



Currently the authors have performed a meta-analysis including their analyses and also those on the full CPS 1
cohort, which includes their study as a subsample. This is clearly inappropriate double counting. This could be
avoided by producing just the results for deaths from 1972 to 1998 in their subgroup, and adding this to the
overall meta-analysis, or, as clearly the whole CPS I data with follow-up to 1972 are available to the authors,
performing analyses on the full cohort up to 1972 excluding the California group.

While we agree with the reviewer that the meta-analysis is valuable, we have removed it at the request of the

editors and the above points have not been addressed. As a point of clarification, we only have access to the
California subjects in CPS I, not the entire CPS I cohort.

There is considerable literature - and controversy - regarding the potential association between ETS and lung
cancer and chronic obstructive pulmonary disease mortality. This too is bedeviled by publication bias and a
report from a large study such as the present one which does not give outcome data for consideration for these
other outcomes would be unfortunate. With lung cancer and COPD exclusion of all personal smokers from the
cohort is key, so reports for the well characterized subgroup using mortality data post-1972, as suggested above
for CHD, would be valuable, together with the overall effects on lung cancer and COPD. Being able to see all
the results together would help with their mutual interpretation. For example, if an effect was seen on COPD or
lung cancer, it would strongly support the notion that there were considerable differences in ETS exposure

between the groups, and therefore that ETS exposure genuinely has no effect on coronary heart disease (rather
than the null result reflecting poor measurement of ETS exposure).

The reviewer has made another excellent suggestion. Results for lung cancer and COPD have been added to
Tables 7 and 8. Our 1960-98 lung cancer RRs are consistent with the 1960-72 lung cancer RRs published for
the full CPS I (reference 16). Our paper presents the first detailed mortality results on ETS and COPD.
There are several RRs for COPD that are above 1.0, but the 95% CI includes 1.0 for all RRs.

Specific points

The suggestion that the results are not likely to be affected by misclassification of ETS exposure or smoking
status should be removed from the abstract. Similarly the concluding statement that the strong relationship
between cigarette smoking and CHD deaths appears to be more persistent than generally believed amongst
personal smokers should be removed from the conclusions of the abstract and from the discussion. The analysis
reported here is not the appropriate one to examine this issue (the appropriate analysis would be a formal
analysis of the time course of the decline of CHD risk among ex-smokers, given time from quitting) not just the
analysis of mortality amongst smokers over time with the vague statement that many of them had given up, and
no attempts to model what this should mean for the relative risks. It has been convincingly argued that smoking
has a cumulative effect on disease risk, and that people who have smoked for 40 years have increased risk
compared to those who smoked for 20 years. Thus a stable overall risk relationship with baseline smoking over
time could reflect two tendencies in opposite directions - a tendency for the association to go down because

some people quit smoking - and a tendency for the association to get greater because the continuing smokers
accumulate more continuous years of smoking.

The objectionable statements have been removed as requested. The active smoking results are now limited
(new Table 10), primarily to demonstrate that we can precisely measure the strong relationship between
active smoking and tobacco-related mortality in this cohort. Also, Table 10 indicates smoking one cigarette

per day can increase CHD risk by only a small amount (RR~1.05), far less than the large amount (RR~1.39)
claimed in reference 4.

In the methods section when the 1999 survey is described the fact that only 14 male and 31 female
questionnaires were completed by the wrong person does not confirm that addresses had accurately located
subjects, because presumably the questionnaires were addressed to someone and the fact that rather few people



of different names filled in questionnaires merely shows that people read what is on the envelope or the
questionnaire.

The persons who responded to the 1999 questionnaire were asked in the cover letter if they recalled CPS 1
and were properly located. Each respondent had to confirm their full name and enter unique identifying
information such as date and place of birth, height, weight, education, and occupation. All their 1999
responses were checked against their original 1959 data. More than 99% of respondents provided 1999
identifying data that was consistent with the corresponding 1959 data, thereby indicating they were indeed
CPS I subjects; the invalid 1999 responses from 14 males and 31 females were discarded.

The term "race" is used in table 1. Is this what the authors mean, or were the data that were collected self-
identified ethnicity?

The data in Tables 2 and 3 were self-identified race. Essentially all CPS I subjects are of the white race.

In table 8 the second row of results should be for 1973-1998 follow-up not the 1960-1998 follow-up which also

includes the mortality presented in the first row. It would be much easier to see what is going on over time if
independent analyses were presented.

Table 10 (formerly Table 8) has been greatly simplified to show only 1960-98 active smoking results and
there is no longer any discussion of trends.

To the editor

This paper makes an important contribution to the literature on ETS and coronary heart disease, and should

certainly be published. There are a large number of issues regarding analysis and presentation that need to be
dealt with before it is acceptable, however.

Statistical Report on BMJ 011163 ETS and CHD

This paper is a complex report on a complex cohort study with very long term (38 years) follow-up. It finds
essentially no association between environmental tobacco smoke (ETS) and coronary heart disease (CHD)
mortality. This report is written by a statistician who has seen the other reviewers’ reports and will not go into
their comments again in any detail. The main findings are that the estimated relative risk was an overall 0.99

with 95% CI0.93 to 1.06. They also found a strong relationship between active smoking and CHD mortality
that persisted over the entire time period.

The authors claim, in the Abstract, that "The results are not likely to be affected by misclassification of ETS
exposure, since these errors appeared to be small". This assumes that other studies have not been affected by
misclassification since they found an association, and that this study would find an association in spite of
misclassification if such an association truly exists. The problem is that this study should be examined on its
own merits, and the idea that exposure misclassification is negligible seems to be naive at best.

There are a number of factors that will bias the observed association towards a null value (assuming a real
association does exist). 1) ETS exposure itself; 2) loss to follow-up (spouses of non-smokers who are smokers
will have reduced life-expectancy compared with spouses of non-smokers who are also non-smokers) — this
may mean that follow-up of those exposed to ETS is more likely to be lost because of moving, remarriage etc 3)

misclassification of cause of death 4) in any proportional hazards model with very long FU, survival curves will
tend to approach one another.



While errors increase with long follow-up they are not un usually large at any time and they are minimal for
the short follow-up periods of 1960-65 and 1966-72. For instance, the loss to Sollow-up was only 1% as of
1965 and 1960-65 RR results are no different than later results. Tables 2 & 3 show that the proportion of
those lost to follow-up and the proportion with unknown cause of death vary only slightly by spousal
smoking status. There is no evidence of misclassification of cause of death by spousal smoking status or
otherwise. For instance, we have confirmed that for the underlying cause of 1960-72 deaths there was good
agreement between the death certificates obtained by ACS and the California death file used by us, where
State Nosologist assigns ICD code. While point 4 is true to some extent, note that the short-term RRs in Table

9 are consistent with the long-term RRs in Tables 7 & 8. Also, point 4 does not have a major impact on the
strong active smoking RRs in Table 10.

The referees have discussed some of the issues of ETS exposure misclassification. In the early years of this
study, it seems likely that ETS exposure for non-smokers may well have been related as much to exposure in
the workplace as at home. The amount of ETS exposure may relate to a variety of factors in addition to crude
estimates of spousal smoking. The authors claim that spousal smoking in 1959 is relatively constant, and use
Table 4 as a key component of their argument. My interpretation of this table is somewhat different. Perhaps I
have misunderstood. Of those non-smoker males whose spouse was said to be a non-smoker in 1959, 42% had
no regular exposure to cigarette smoke, but equally 58% did have regular exposure. Nearly 5% lived with a
smoking spouse. At the same time among those with smoking spouses, at least 20% stated they had no regular
exposure to cigarette smoke. A similar pattern exists among female never smokers but as might be expected,
those whose spouse was a never smoker in 1959, 61% did not have regular exposure to cigarette smoke, but
39% did have such exposure. This to me is very considerable misclassification of exposure to ETS. The

uncertainty in these data is very high since those still left to have exposure to ETS assessed in 1999 are a small
and biased sample of those in the whole study.

We think the reviewer is making too much of our misclassification data, which was based on self-described
qualitative ETS exposure history over a lifetime. We were simply trying to confirm in a crude way that
spousal smoking was related to ETS exposure, something that has not been done at all in the other ETS
cohort studies. However, to further examine this issue, we have now shown in the new Tables 4 & 5 that the
misclassification errors were smaller for certain subgroups, such as, subjects aged 50+ years at entry and
subjects classified as of 1972 and 1999. Also, because of death before 1999 the older CA CPS I subjects were
very underrepresented in the 1999 survey: ~58% of 1959 subjects were aged 50+ at entry, but only ~16% of
1999 respondents were aged 50+ at entry. Although the multi-level ETS index based on spousal smoking was

clearly related to total ETS exposure (Table 4), the RRs based on the ETS index showed no hint of any trend
except for COPD.

The consequence of this is that the authors must provide some form of sensitivity analysis to allow for a variety
of sources of misclassification. The assumption in this study is that the only errors are sampling errors related to
the size of the study, importantly related to the number of "events" (deaths in this case). This study has small
values of sampling error, but it is entirely possible that its misclassification errors are much greater than other
smaller studies. Greenland has suggested an elegant mechanism for carrying out sensitivity analysis for
unmeasured confounding. The authors should either carry out a similar exercise for misclassification error or
make some very strong statements warning of the possible errors that could explain their results. Their current
strong statements, one of which is quoted above, are simply not justified.

A sensitivity analysis has been carried out above for Reviewer 1. Keep in mind that the other ETS cohort

studies have not addressed the misclassification issue to any extent and misclassification errors surely impact
their results. We have revised several statements regarding misclassification errors.

Other detailed points



1 Table 1 has an odd pattern for the FU. The ratio of F:M subjects gradually increases over time as might be
expected from 1.3 in 1959 to 1.45 alive in 1972 to 2.2 in 1998. Among the never smokers with a spouse with

known smoking, it was 2.7 in 1960 and 4.36 in 1998. The explanation for these big differences is not
immediately obvious.

The new Table 1 provides more information. The F: M ratio changes above occurred largely because the

female never smokers with spouses were younger than all females and thus had greater survival. This pattern
has no impact on the resulting RR calculations.

2 In Table 2 the follow-up in 1999 is 6.7% for non-smoking males is 6.7% for never-smoking spouses, but 9.4%

for those with Former smoking spouses and over 8% for those with current smoking spouses. Again the
explanation for this is not clear.

It is not clear what percentages are being cited. In any case, the percentage of those lost to follow-up is not
large and does not differ significantly by spousal smoking status.

3 In Table 2, those with a never-smoking spouse had notably lower education levels than the smokers. In Table
3, this is reversed.

Although, there are some differences in education (% > 12 years) by spousal smoking status in Tables 2 & 3,

the differences are not large when the full distribution of education levels is considered and used in the
PHREG model.

4 Table 4 has the first column headed "1959 spousal smoking subjects". This may be a result of different
formatting for US as opposed to International-sized paper, but it is confusing as it stands.

This is simply a formatting problem. The first column heading should read "1959 spousal smoking'"'. The
word "subjects" belongs over the last column.

5 Table 8 has some strange patterns. For example among females there were 818 in the 1960-72 FU who
smoked 40-80 cigarettes/day. There were 15 deaths. This leaves 803 potentially available for FU 1973-98. This
is the number seen at the bottom of the table. For the males however, the corresponding numbers are 2621 with
222 deaths leaving 2399 available for FU but only 1051 are listed in the last row of the table.

The strange patterns are due to different smoking definitions in 1959 and 1972. The 1960-72 and 1973-98
data are now omitted from Table 10 (formerly Table 8), which is now limited to 1960-98 data.

6 The total number of deaths seems inconsistent in Table 8. There are 222 deaths 60-72 and 208 deaths 73-98
among males, but 573 deaths between 1960-98. This means that there are 143 deaths missing in the separate
sections of the FU. Now this could be because the smoking categories in the 1973-98 section are based on
smoking in the 1972 data, but there ought to be a line that gives those for whom data in 1972 are missing. For
the females the opposite is true; there are 15 & 103 deaths in the separate sections but 111 in the total period- 7
deaths extra occur in the separate periods. It is possible that this is just co-incidence since the numbers in the
different categories in the 1972 smoking status may be very different. In nearly all instances the totals for 1960-
98 deaths are more than those for 60-72 and 73-98 combined. The consequence of this seems to me that there
are a number of changes over time, and with a non-randomised study interpretation should be cautious. The
authors may say that other authors who HAVE found an association were not cautious in their interpretation,

and I would heartily agree with them! This does not mean that this paper should simply redress the balance by
having too strong interpretations of their data.



The whole issue of active smoking has been greatly simplified in the text and Table 10. The revised paper
does not attempt to discuss trends involving active smoking.

7 Methods, paragraph 3: It is not clear how the matching was done. Was a perfect match necessary? Was any
form of probability matching used?

Death matching is explained in more detail in our earlier CA CPS I paper (reference 18). Briefly, matching
was done by creating a matching score based on components of full name, date and place of birth, sex, race,
spouse’s initials, and place of residence. Deaths with a high matching score were accepted as clearly valid.
Questionable matches with a moderate score were resolved by a manual examination of all available
information, including any possible matches with the drivers license file indicating that the subject was still

alive. For most deceased subjects there was only one clearly valid match during 1960-98. Death matches
were rejected for low matching scores.

8 Results: end of para 1. "a large portion of the subjects have been married only once". Actual data should be
given here. The current statement is vague.

The 1999 marital history data are presented in Table 4 and show that over 80% of 1999 respondents have
been married only once. These respondents were all aged 70+ years as of 1999 and would be more likely to
have had multiple marriages than persons dying during 1960-98. Marital history was not determined in
1959, but based on the 1999 data and the fact that most women had the same last name at death as they had
at entry, the vast majority of subjects have been married only once.

9 In para 9 of the discussion (starting "Second, the summary RRs ..") it says that "individual RRs were
inappropriately combined". This is not clear. Any such combining of exposure categories must tend to lead to

under-estimation of RRs. Using both incidence and mortality may not be invalid. RRS for each may be
expected to be similar though absolute rates may be quite different.

Although now removed from the paper, our ETS-CHD meta-analysis of US cohort studies (the former Table
10, which is now shown below) was valuable because it showed separate results for RR(current/never) and
RR(ever/never). This separation of exposures is important for CHD results because the published meta-
analysis summary of RR(exposed/not exposed)=1.22 for US studies is substantially greater than
RR(current/never)=1.18 and RR(ever/never)=1.11, based on the same studies. This overestimation occurred
primarily because only RR(current/never)~1.16 from the very large CPS II study was used and
RR(ever/never)~1.06 was ignored. The addition of our CA CPS I results to the meta-analysis yields
RR(current/never)=1.05 and RR(ever/never)=1.05. Our meta-analysis table shows that all female RRs and
most male RRs are consistent with RR=1.05. To summarize, the earlier CHD RRs are consistent with our
RRs, and our RRs substantially lower the summary RRs for CHD. While the negative CA CPS I results do
not alter the lung cancer meta-analyses, they certainly suggest the relationship is weaker than generally
believed. Further discussion of available evidence can be done with a comprehensive new meta-analysis.

10 This paper should give absolute rather than just relative risks.

This issue has been addressed in detail in response to Reviewer 1. We have provided essential information on

absolute risks (DRs) in Tables 7-9, along with relative risks (RRs). Additional DRs can be provided if
necessary.

I agree with other reviewers that the meta-analysis is not suitable for this paper. Again, it is possible that

previous systematic reviews have not been carried with as great care as they should have been but this paper is
not the place to redress that.



The meta-analysis has been removed from the paper.

SJW Evans

Meta-analysis Table. Meta-analysis of relationship between ETS exposure and CHD mortality for US cohort
studies in Groups A, B, C. Relative risk (RR & 95% CI) compares never smokers with ETS exposure to never
smokers with no ETS exposure. Signs used: ~ indicates RR was approximated from available published data; *
indicates RR was based on combining other published RRs. Age-adjusted RRs were used, except for two
studies (indicated by ‘adj’) that published only multivariate-adjusted RRs.

Relative risk by ETS exposure

‘ Study & Group RR (former/never) RR (current/never) RR (ever/never)
Males

A Svendsen 2.11 (0.69-6.46)

| A Butler-AHSMOG 0.55* (0.31-0.99)
A Sandler-adj 1.31 (1.05-1.64)
| A Steenland-adj 0.96 (0.83-1.11) 1.22 (1.07-1.40) 1.09* (0.99-1.21)
| B Enstrom-CA CPS 1 0.94 (0.78-1.12) 0.94 (0.83-1.07) 0.94 (0.85-1.05)
C LeVois-CPS 1 0.95 (0.83-1.09) 0.98* (0.90-1.07) 0.97 (0.90-1.05)
Summary--A 0.96 (0.83-1.11) 1.23 (1.08-1.41) 1.11 (1.01-1.21)
Summary--A & B 0.95 (0.85-1.07) 1.07 (0.97-1.17) 1.03 (0.96-1.11)
Summary--A & C 0.95 (0.86-1.05) 1.05 (0.98-1.13) 1.02 (0.97-1.09)
Females

A Garland 3.00 ~(0.8-12.0) 2.25 ~(0.5-11.0) ~2.73 ~(0.7-11.0)
A Butler-Sp Pairs 0.96 (0.55-1.66) ~1.40 (0.51-3.84) 1.05* (0.64-1.70)
A Butler-AHSMOG 1.51* (0.99-2.29)
A Sandler-adj 1.19 (1.04-1.36)
A Humble 1.29 (0.79-2.10)

A Steenland-adj 1.00 (0.88-1.13) 1.10 (0.96-1.27) 1.04* (0.95-1.15)




A Kawachi

1.87 (0.56-6.20)

- B Enstrom-CA CPS I

1.02 (0.93-1.11)

1.01 (0.93-1.09)

1.01 (0.94-1.08)

C LeVois-CPS 1

0.99 (0.93-1.05)

1.04* (0.98-1.11)

1.03 (0.98-1.08)

Summary--A

1.01 (0.89-1.14)

1.13 (0.99-1.29)

1.11 (1.03-1.19)

'» Summary--A & B

1.02 (0.95-1.09)

1.04 (0.97-1.11)

1.05 (1.00-1.11)

; Summary--A & C

0.99 (0.94-1.05)

1.05 (1.00-1.11)

1.05 (1.01-1.10)

; Both Sexes

Summary--A

0.99 (0.90-1.08)

1.18 (1.07-1.29)

1.11 (1.04-1.17) .

- Summary--A & B

1.00 (0.94-1.06)

1.05 (0.99-1.11)

1.05 (1.00-1.09)

- Summary--A & C

0.98 (0.94-1.02)

1.05 (1.01-1.10)

1.04 (1.01-1.08)
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Geoffrey C. Kabat

RE: Response to BMJ/2003/039685 Manuscript Decision

Thank you very much for provisionally accepting our paper. We have further revised our paper in response to the

additional comments received from Professors Davey Smith and Evans. Our revisions are discussed below in
bold italics throughout the comments.

In addition, we have recently found that widowhood was strongly associated with spousal smoking in the CA
CPS | cohort, as we have now shown in revised Tables 2-4. Since smokers die sooner than nonsmokers,
widowhood was increased among subjects married to smokers. Since widowed persons have higher death rates
than married persons (references 22 and 23), the increased widowhood among subjects married to smokers
would increase their death rate irrespective of exposure to ETS. Controlling for widowhood would be expected to
decrease the RRs among those married to smokers. We have not recalculated the RRs in Tables 7-9 because
they are already consistent with no effect and because we wanted to respond to you as soon as possible.
However, we have added a few sentences to the text regarding widowhood because this confounder, which has

not been considered in the other spousal smoking studies, might partially explain the positive RRs in those
studies.

We hope that our latest revision is acceptable, but, if not, we are willing to continue to make additional
refinements until it is as clear and accurate as possible.

Thank you very much for the generous consideration that you have given us on this difficult subject.

Date: Fri, 28 Feb 2003 03:56:20 -0800
Subject: BMJ -- Manuscript Decision

MS ID#: BMJ/2003/039685

MS TITLE: ENVIRONMENTAL TOBACCO SMOKE AND TOBACCO-RELATED MORTALITY
IN A PROSPECTIVE STUDY OF CALIFORNIANS, 1960-98

Dear James E Enstrom:

Paper 39685

We are impressed with the care you have taken over your revision, and we all agree that the paper is now
getting close to acceptance. We would, however, like you to look at the further reports by Professor Stephen
Evans and Professor Davey Smith. In Professor Evans's report we would like you to deal with the matters
raised in his paragraphs 4, 6 and 7. The paragraphs are not numbered in his report but paragraph 4 is the one

referring to the first phrase of the conclusions, paragraph 6 to the question of author bias" and paragraph 7 to the
reservations about conclusions from studies of this kind.



From Professor Davey Smith's report we would like you to deal with the question of COPD and whether you
should be more cautious in what you say about this.

I am sorry we have been some time over coming back to you with this response. We are very anxious to get
this important and controversial paper as correct as we can before publication, and I am sure you agree with

this. We are now very nearly there, and I hope you will be able to deal with these small points rather more
quickly than we have dealt with your revision.

Yours sincerely

Roger Robinson

Reviewer 1 Comments ...

Name: George Davey Smith

I think the authors have done a good job dealing with the comments, and it should now go ahead for
publication. I think my original comment regarding the updated meta-analysis still stands, but your
editorial committee overrode this. My one disagreement with the current presentation of the paper is that
the authors present it as totally negative, but if you look at the best estimate of the

association with chronic obstructive pulmonary disease, which is from the analysis I suggested of subjects
defined in 1972 and followed-up 1973-1998, with the lowest level of misclassification of exposure through
using repeat pre-1973 measures, for men there is a relative risk of 1.80 (0.78-4.17) and for women of

1.57 (0.84-2.96). I do not think these are negative findings - they are based on a small number of cases
and therefore imprecise and the confidence intervals for the

sex-specific analyses include one, but the best estimate is of a relatively substantial effect. If the male and
female results were pooled a more stable estimate of reasonable magnitude would be seen. I think this
finding should be discussed in the light of previous findings - the authors unfortunately refer only to not
easily available reports of reviews of studies of passive smoking and COPD, but I think that with these
data added to previous data there is a relatively strong case to be made that an effect on COPD is seen.

This is of course not unexpected — COPD is considerably more responsive to tobacco smoke than coronary
- heart disease (see their table 10).

We believe that an RR with a 95% Cl that includes 1.0 represents no relationship, whether the RR itself is above
or below 1.0. All of the RRs for COPD have a 95% ClI that includes 1.0. Note that Table 7 shows the 1973-98
RR(C/N) = 1.80 (0.78-4.17) for COPD and 0.23 (0.03-1.68) for lung cancer. We do not feel that we should state that
1.80 represents a positive relationship anymore than we should state that 0.23 represents a inverse relationship.
The overinterpretation of statistically insignificant findings has been done far too much with previous ETS
studies. However, since most of the RR(C/N)s and RR(E/N)s for COPD are larger than 1.0, we have modified that

text to indicate that the COPD findings suggest a positive relationship and hope that this new wording is
satisfactory.

Regarding previous findings on COPD, most of them involve asthma and lung function in chilqren and
pulmonary morbidity in adults, as described in references 2 and 7. We believe that this is the first cohort study to
present RRs for COPD deaths related to spousal smoking and do not think too much should be made of RRs

based on small numbers of deaths that are consistent with 1.0. Keep in mind, the primary focus of this paper is
CHD.



Comments ...-
Name: SJW Evans

Position:Prof of Pharmacoepidemiology

This paper has shown some considerable improvement, though the tables are rather extensive and,
perhaps inevitably, indigestible.

The argument from the authors in favour of publication is resoanbly well put, though there are hints that
the authors are less open-minded than they suggest.

The problems with misclassification of exposure are not dealt with as simply as they state. The lack of

significant associations in shorter follow-up may be due to the low statistical power when any effect is
unlikely to appear until follow-up is extensive.

We have modified our text slightly regarding the misclassification issue in order to be as balanced as possible.
We feel that the consistent pattern shown in the short-term results of Table 9 is meaningful and interpreted

correctly. The statistical power of our short term results is greater than that in most of the existing cohort
studies.

The first phrase of the conclusions in the abstract might be deleted. It is likely to be misused; the results
equally could be said not to rule out a causal relationship- they simply suggest that any

realtionship if it exists is not as high as some authors have suggested.

We think this phrase is appropriate and should be retained because it is supported by the results in the paper.

But we have revised it to read: *These results do not support a causal relationship between ETS and tobacco-

related mortality, although they do not rule out a small effect.’ If unsatisfactory, we are open to further
modification by the Editors.

I believe that there are a number of studies that suggest that smoking of 40 or more cigarettes per day
has a much greater increase in CHD than the RR of 1.9 in males and 2.4 in females found in this study. It
remains possible that this study has under-estimated effects overall.

We do not believe there is an under-estimation of effects for active smoking. The 1960-98 CHD RRs in Table 10
are in good agreement with other CHD RRs reported for CPS | and other cohorts during the 1960s. The 1973-98
CHD RRs for CA CPS | defined as of 1972 (not shown) are larger than the 1960-98 RRs and are consistent with

results from other cohorts begun in the 1970s. See "Health Consequences of Smoking: Cardiovascular Disease.
A Report of the Surgeon General, 1983," pps. 107, 118-119).

I am unceratin what the authors mean in the penultimate paragraph of the paper about "author bias". This
should be referenced or amended.

The sentence has been clarified to state "author bias due to funding from the tobacco industry.”

I would prefer to see that more reservations are included about the strength of conclusions that can be
drawn from epidemiology of this type. The fact that others, based on equally weak studies, have drawn
strong conclusions is not the point. We are concerned with this paper and it must make it clear that with

observational data of this type, the conclusions must be temepered with acknowledgement of bias and
confounding that limit strong statements.

We agree with the above comments and feel that the final two paragraphs of the introduction and the final

paragraph of the Discussion, as now written, include appropriate reservations. If unsatisfactory, we are open to
further modification by the Editors.
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